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TO THE FOURTH ESTATE. 


THE schoolmaster is abroad. The most notable event of the 
first week of te twentieth century is the intimation that the 
Charivari of the electro-technical Press has adopted an alter- 
native title, and “itis possible that, as in the case of the 
leading journal, the sub-title may in time altogether displace 
the original.” 

The EnxcrricaL Review was scarcely prepared for such 
a compliment, but it is the unexpected that happens. 

That portion also of the Electrical Times devoted to the 
“Review of Reviews” is in future to be utilised for noting 
points “ worth mention,” an admission which gives one the 
impression that hitherto the writer of that Lord’s Day 
column had failed in his duty towards his readers, limited 
in number, and confined to the Town Councillor, though they 
may be. 

But our good-natured, if jocular, allusions to our con- 
temporary have nothing in common with those which 
follow, and therefore we feel sure of forgiveness, for our 
strictures are lanier solely for what we may term the lay 
Press. 

Lord Salisbury once said: “Our Empire will rest upon 
the growth of sympathy and common thought and feeling 
between the Mother Country and the Colonies.” ‘“ How is 
that growth to be promoted?” says the writer of an 
article on “The World’s Press and the Empire.” “ By the 
British Empire Press. It is the Press, combined with our 
common commercial interests, that has held this vast empire 
together so far. No former age has ever seen so great an 
empire, because no former age ever had the assistance of a 
Press so active and enlightened, and therefore so powerful. 
The Press promotes the growth of sympathy and common 
thought and feeling between the Mother Country and the 
Colonies, by encouraging enterprises that are to our common 

advantage, and so more closely identifying the interests of all 
by jealously watching and guarding the liberties of the 
peoples of the Empire. Jf is only by educating them, as 
the Press does educate them, to see which way their advantage 
lies.” 
The foregoing was written about two years ago, and that 


-portion which we have put in italics is simply delightful 


in its audacity. The war in the Transvaal has shown how 
the Press educates us poor mortals who depend upon war 
correspondents for our information. No former war has 
ever seen sucli wonderful articles, because no former war has 
ever had the assistance of a Press so deeply versed in 
strategy and-tactics as to tell our responsible military 
leaders what they ought to have done, The nonsense 
published by men who did not know guns of position from 
field artillery, will not soon be forgotten, nor will the 
ultimatum of the greatest correspondent of the paper which 
claims the largest circulation, to the effect that the Royal 
Engineers, the fourth arm of the Service, must be abolished ; 
the very men, forsooth, whose brilliant and arduous labours 
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have enabled our infantry, cavalry, and artillery to accom- 
plish what they could not possibly have done without their 
aid. The wholesale condemnation of our officers as a set of 
incapables by men who, at least, knew that the laws and 
usages of civilised warfare, in which English and European 
soldiers are versed, could not be followed in the Transvaal, has 
been one of the worst features of the new journalism, and 
Mr. Winston Churchill deserves the grateful thanks of 
every Englishman for his eloquent and vigorous defence 
of our “ officers and gentlemen,” albeit published in an 
American magazine. Things of this kind might be multiplied 
ad nauseam, but would serve no useful purpose. 

Since the advent of the halfpenny paper, the Press 
seems to have engaged largely in the dissemination of false 
news during the later part of the day, and its correction on 
the following morning. 

The best traditions of the old-fashioned, fearless, Lina 
and truthful British journalism, seem, at the beginning of 
this century, likely to disappear amongst the have beens, and to 
give way to thoughtless, misleading, and sensational methods. 

There was a time when our Press had the respect of Con- 
tinental nations, and the French were our good friends even 
up to the period of, and after, the Franco-German war ;_ of 
late some of our newspapers have rivalled and surpassed 
the gutter Press of Paris in fostering those feelings of 
jealousy and bitterness which, unhappily, have recently 
arisen between ourselves and our Gallic neighbours. 

The continuance of the guerrilla warfare in South Africa 
is as much due to the “ little Englanders” of journalism in 
this country as to the hope, now hopeless, of foreign inter- 
vention. Everything that can belittie and bring discredit 
upon our politics, our army, and our navy in the eyes of 
foreigners is seized upon with avidity, and we are now 
threatened with a raid into the domain of our industrial and 
commercial institutions, and Great Britain, in Continental 
eyes, will soon be hopelessly on the down grade ; at all events, 
the wish is father to the thought, and it is a question whether 
steps should not be taken by the Legislature to put the brake 
on the abuse which is made of the liberty and freedom of 
the Press of this country by a certain section of it. 

Prof. John Perry, in one of his articles on “ England’s 
Neglect of Science,” relieves his mind in the. following 
characteristic manner :—‘ One thing that seems to be quite 
exasperating is that almost all the important, the most 
brilliant, the most expensively-educated people in England— 
our poets and novelists; our legislators and lawyers; our 
soldiers and sailors ; our great manufacturers and merchants ; 
our clergymen and schoolmasters (and he might with 
advantage have added our newspaper journalists) are quite 
ignorant of physical science.” . “IT do not merely mean 
here ignorance of the principles of science, I mean also 
ignorance of all those methods of working which come from 
experimental and observational scientific training.” ..... 
“Classical education gets all the credit that ought to sicoaig 
to the other kinds of education that usually accompany it. 
All the best masters (at a good public school) are probably 
good in classics. The boy’s own prizes are for classics, 
because there are not often scholastic prizes for anything 
else. Success in classics has always been put before him as 
the highest kind of success. Of course, classics gets the 
credit for everything, including those ane t that are good in 
spite of the classics.” 


¢ 
Now those of our legislators, lawyers, clergymen, novelists, 
and schoolmasters who have risen to fame, have been mainly 
public school and university men. Almost invariably these 
men, on the termination of their college days, have dabbled 


more or less in journalism on the newspaper press or in popular — 


magazines in the early stages of their respective careers, and ag 
long as they confined themselves to purely literary matters 
no great harm was done by the publication of their salad 
efforts, but unfortunately the pressman of to-day, 


_ A man so various that he seemed to be 
Not one, but all mankind’s epitome, 


does not draw the line at classical or literary subjects, he 
dives headlong into topics which can only be adequately 
dealt with by writers having technical qualifications in 
addition, and these the editors and members of the staffs 
of newspapers, almost without exception, do not possess 
in even an elementary degree. 

The result is disastrous whenever technical or scientifi¢ 
matters are touched upon, and we are glad to observe that 
our contemporary the Hnyineer is now administering a much- 
needed rebuke to a portion of the Press, as we have had 
occasion to do over and over again. 

“A lifmited-section of the daily Press,” says our con- 
temporary, “ conducted by men who have no real knowledge 
of that about which they write, and whose one object in life 
seems to be a sensational poster for the afternoon, has taken 
delight in filling the ré/e of the candid friend, and abusing 
everything British, in terms which make the French and 
German pressmen dance with delight. In this country those 
who understand trade and business lauvh at the absurdities 


- daily put into print ; but none the less this kind of writing, 


as we have said, does harm abroad. It is a wearisome task 
to attempt to contradict erroneous statements. It may, 
perhaps, be worth a line to say here that during the last six 
months we have taken some trouble to get at the facts as 
soon as evening contemporaries, who have been special 
offenders, make a sensational statement dealing, however 
remotely, with engineering and manufactures, and in each 
and every instance we find that these statements were either 
gross exaggerations, perversions of the truth, or, in plain 
language, lies. Our readers may take heart, this country is 
not going to ruin.” 

Only last week we had to utter a strong protest against the 
false teaching of one of the worst of these offenders, and 


now we see it stated on the authority of the S/. James's. 


Gazelle that the profits of the Daily Mail last year were 
£80,000. Mr. Alfred Harmsworth (the business head of 
the house and brotherhood of Harmsworth), who is now 
in America, in the course of an interview published in a 
New York newspaper, stated, it is said, that more money 
is made by English than American journals, - This, he con- 
tends, is partly due to the more lavish payments of English 
journalists. “I pay my best man £15,000 a year. I do 
not haggle over the price with a good man !” 

We would strongly advise Mr. ‘Harmsworth, on his return, 
to devote a tenth part of the sum he pays his best man to 
the engagement. of several young and technically trained 
men to edit the articles which do duty as scientific news, 
and it would not be a bad commencement to the twentieth 
century if the proprietors of allour influential newspapers, 
both in London and the provinces, made a point of adding 4 
technical sub-editor to their staffs, Prof. Perry argues that 
this ignorance of science on the part of our great men tends 
to create ignorance in our future leaders; is hurtful to the 
strength of the nation now, and retards our development in 
all ways. 

The best method then to combat such a state of affairs is 
to preach the crusade against the Press, and insist that the 
classical shall give way to the technical writer in all 
matters closely associated. with the industrial supeonea 
of the country. Educate the pressmen first, and then, a8 
the Press leads public opinion, will our future leaders, % 
well as the man in the street, be treated to the kind of 
mental pabulum to meet modern wants, to equip our men 
for the fight of to-day. 

"Tis a consummation devoutly to be wished. 


Wu 
to ¥ 
first 
begi 
witl 
acco 
let 
nun 
fi 
all 1 
is p 
year 
well 
rend 
follo 
into 
all-F 


coun 
of Vv. 
in th 
place 
and . 
Gove 
time, 
aspec 
large 
the b 
Domi 
in li 
send 
dition 
the ¢ 
Ottar 
recon 
Final 
ferenc 
thoro 
of St 
invest 
numk 
report 
line 
six m 
Th 
Gover 
the ti 
Admi 
Pacifi 
Colon 
of the 
the Oc 
man), 
Lord 
Colon: 
Julian 
Zealar 
The 
of an 
up for 
few Wwe 
tender 


d 
Review, 


‘ 
+ 
. 
+ 
a 
I 
— 
4 
q 
| 
; 
\ 
end 
the 1 
i 
now 
4 
: 
= 
4 
= 
4 


, he 
itely 
in 


taffs 


tific 
that 


sing 
and 
hose 
‘ities 
ting, 
task 
may, 
b six 
S as 
ecial 
ever 
each 
ither 
lain 
ry is 


the 
and 
nes’s. 
were 
d of 
now 
in a 
oney 
con- 
glish 
I do 


turn, 
un to 
rined 
1eWS, 
tieth 


pers, 
ing @ 
that 
tends 
the 
nt in 


Vol. 48, No, 1,207, Jawcany 11, 1901,] THE ELECTRICAL REVIEW. 47 


THE OUTLOOK FOR THE SUBMARINE 
CABLE INDUSTRY IN THE TWENTIETH 
CENTURY. 


By CHARLES BRIGHT, F.R.8.E., A.M.Inst.0.E., M.LE.E. 


WueNn invited by the Editors of the Exxcrrican REVIEW 
to write in the Century number on the above subject, my 
first impulse was to rally back to the question of the 
beginning and ending of the Century, over which we do not 
agree ; but wiser counsels ultimately prevailed. 

I may say, however, by way of introduction, that it was 
with some surprise that I received this invitation, if only on 


account of the enormous mass of Century literature being . 


let loose on a long-suffering public and. the enormous 
number of scribes ready to supply the material. 

To go straight to the subject supplied me, I would first of 
all venture to remark that the outlook of the submarine cable 
is perhaps better at this moment than it has been for some 
years, notwithstanding various suggestions that Clerk Max- 
well’s and Hertz’s work turned to practical account would 
vender the cable a useless piece of furniture. In order to 
follow up this view, I fear I must in part lead my readers 
into almost political, rather than technical, channels. 

Contemporaneously with the change of centuries, the 
all-British Pacific cable has at last emerged from the realms 
of a scheme into an undertaking that promises reality at the 
end of 1902, The Pacific cable has been a catch word for 
tle newspapers for so long as “something in the air,” that 
it seems almost like a dream that the project. should really 
now be taking definite shape. 

The Pacific idea has throughout been developed in this 
country from a national rather than a private commercial point 
of view, and the route which has all along found most favour 
in the English mind is naturally that which, in the first 
place, provides for communication between British Columbia 
and Australia. Her Majesty’s Government and the Colonial 
Governments most concerned have been urged, from time to 
time, to consider the matter in its naval and strategic 
aspects. Two Colonial conferences (in 1887 and 1894) were 
largely occupied with this subject, as may be gathered from 
the bulky Blue Books which record their proceedings. The 
Dominion Government took the matter up quite strenuously 
in 1893-94, and invited the various contracting firms to 
send in estimates for construction and laying, under con- 
dition of forming a company for working and maintaining 
the cable, Subsequently, Lord Jersey (as chairman of the 
Ottawa Conference), in the course of a long report, strongly 
recommended the Home Government to take further steps. 
Finally, in 1896, Mr. Chamberlain called together a Con- 
ference at the Colonial Office to go into the question 
thoroughly. Over this Conference the then Under-Secretary 
of State (Lord Selborne) presided, and he was assisted in his 
investigations by various important Colonial officials. A 
number of experts were called to give evidence, and a 
report on the whole in favour of the all-British Pacific 
line was duly arrived at, the entire affair occupying nearly 
six months, 

This report was not, however, acted upon by the Home 
(rovernment, the reason being (as the writer pointed out at 
the time*) that the Treasury also received a report from the 
Admiralty in favour of another line and unfavourable to the 
Pacific scheme. Towards the end of 1899, however, the 
Colonial Office instituted a Pacific Cable Committee, composed 
of the following representatives of the Home Government and 
the Colonies concerned :—Great Britain, Sir F. Mowatt (Chair- 
man), Sir G. H. Murray, and the Earl of Selborne; Canada, 
Lord Strathcona and the Earl of Aberdeen; Australian 
Colonies (New South Wales, Victoria, and Queensland) Sir 
Julian Salomons, Lieut-General Sir Andrew Clarke ; New 
Zealand, the Hon. W. P. Reeves. 

The result of this Committee’s conclusions was the issue 
of an invitation last July for tenders to a specification drawn 
up for them by Messrs, Clark, Forde & Taylor; and but a 
few weeks ago it became definitely known that the lowest 
tender for the entire contract (so far as the actual cable manu- 


* “ An All-British or Anglo-American Pacific Cable,” Fortnightly 
Review, September, 1898. 


facture and laying was concerned) had been accepted, and 
that this was from the Telegraph Construction and Main- 
tenance Company at £1,795,000. It had been expected by 
many that a work of so national a character would have 
been divided up amongst at least two British (or British by 
adoption) submarine cable contractors ; and had this course 


been followed, those who had borne much of the heat and 


burden of the day would have reaped their reward. How- 
ever, so far as the work being satisfactorily carried out is 
concerned, there need be no misgivings on that point, when 
it is remembered that the Telegraph Construction Company 
are a firm who have made and laid a materially greater 
length of submarine cable than any other individual 
contractors. 

The opposition to the project has been, as we know, 
enormous, and it will be of no little interest to note the 
altered views of some of those concerned. The new century 
will have at last overcome the prejudices and misrepresenta- 
tions freely circulated on this subject, and some years hence 
various speeches, papers, and articles opposed to the scheme, 
will only be read with much the same amusement as we 
should nowadays read those by the non-believers in the 
Atlantic cable. .The middle of the nineteenth century saw 
notions of ocean telegraphy (since realised) being laughed 
at; the beginning of the twentieth century will see another 
ocean spanned after somewhat similar incredulity. 

A single span will not, however, suffice, of course. No 
cable covering such a distance and in such depths, could be 
reasonably relied on by itself, if it is to compete successfully 
with existing systems. We have now reached a state of 
progress when there need be no hesitation in giving voice to 
the above. For financial exigencies, naturally only a low speed 
cable was specified ; and therefore its ultimate duplication 
may, if only for this reason, be denranded later on. 

Surely the Pacific cable may rightly be viewed as but the 
forerunner of a complete system of all-British cables connect- 
ing up directly and independently the entire Empire. The 
realisation of such a scheme might well keep all the various 
cable factories busy for a number of years into the new 
Century. Let it be noted that, in connection with the 
Pacific project, no definite attempt was ever made by City 
financiers to raise the necessary capital by forming a com- 
pany; and it can only be surmised that this want of enter- 
prise is either due to profound respect for the opinion of the 
late Sir John Pender, or to a timidity in opposing existing 
systems on a commercial basis by means of a cable in 
entirely new waters and under difficult conditions. Unlike 
the Atlantic cable, indeed, the Pacific project, apparently, 
would never have blossomed into reality but for its strategic 
importance being realised, and but for the wholesome deve- 
lopment of “ Greater Britain” ideas, The strength of the 
associated telegraph companies has, of course, much to do with 
this, and it may fairly be said that no such union exists in 
railways, or, indeed, in any other business; neither does any 
other business bear a name so highly esteemed—from a 
business point of view—as is the name Pender in 
telegraphy. 

It seems highly probable that just as the existing cable 
systems are now realising the necessity of a further outlay in 
additional cables, so also they may now recognise the 
advisability of materially reducing. the tariffs in various 
directions in answer to the agitations that have lately taken 

lace. 
F Though State-ownership would, of course, bring about 
such a much-to-be-desired effect, it would have its cor- 
responding disadvantages ; and it would be difficult to say 
which way the balance of advantage and disadvantage rests. 
In any case, anything like confiscation is out of all reason ; 
but it would seem as though when granting subsidies the 
State might, in the future, well make more stringent condi- 
tions in the matter of tariff, for the public interest, than 
it has so far been in the habit of doing. This would be less 
necessary, of course, were the companies to more completely 
recognise the truth of supply creating demand—in the 
same way that railway companies have done for years in prac- 
tically opening up a new country; and in the same way 
that the Post Office have in taking the telegraph to outlying 
villages, which certainly did not pay for the station at first. 

As regards any change in the technical conditions of sub- 
marine telegraphy, the limit of sensitiveness in the electrical 
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receiving instruments employed has probably already been 
reached within the last quarter of the nineteenth century. I 
referred to this matter in the course of an article in the 
Jubilee number of the Review three years ago.* Any 
further increase of working speed must be looked for in the 
direction of insulated conductors constructed on entirely 
different principles such as we have no signs of at present in 
practice. 

Finally, it may be safely said that in these enlightened days 
of Imperialism and of Anglo-Americanism—common alike 
to a good Liberal astoa good “ Conservative” (still so called) — 
there is no doubt that submarine cables, so far from being 
on the wane, are likely to be on the increase during the early 
periods of the twentieth century. 


THE PROSPECTS OF THE ALUMINIUM 
INDUSTRY. 


By F. H. LEEDS, F.1.C., F.C.8. 


Amona@ the many advances made in the region of metallurgy 
during the nineteenth century, the discovery of aluminium 
occupies no insignificant place. Indeed, this metal is bound 
up with the past 100 years in a peculiarly intimate fashion ; 
for the earliest. successful steps towards its isolation were 
taken by Sir Humphry Davy in the first decade of that century, 
when he prepared an iron-aluminium alloy, while the modern 
form of commercial aluminium, the product of the Héroult cell, 
has only been put upon the market, in this country at all events, 
during the last decade of the same epoch. A few years ago 
it was stated, with some circumstance of plausibility, that 
the metal had been discovered by a nameless artificer who 
flourished in the reign of Tiberius Cesar, but who was 
promptly put to death by that amiable monarch lest his 
Chancellor of the Exchequer might be harassed by the pos- 
sible growth of bi-metallism. The story, however, would 
seem to have been conceived in the fertile brain of some 
imaginative journalist, or to have been born of his imperfect 
acquaintance with the Latin tongue; for in the Natural 
History of Pliny the Elder, the nominal source of his anec- 
dote, nothing can be discovered which bears the faintest 
resemblance to a description of the modern metal known as 
aluminium. As will be seen hereafter, it is most important to 
remember how brief is the life history of the metal, and what 
little experience we have yet had with it. A striking 
proof of this may be found in the pages of an encyclopedia 
which has been copiously advertised of late ; for the article 
on aluminium in that enormous book is entirely out of date, 
and does not even describe the existing process of manu- 
facture. There is no other metal which can honestly lay 
claim to industrial significance that was not known to man- 
kind in the year 1801 ; magnesium has been reduced since, 
and so has sodium; but the former, in spite of recent 
“magnalium ” patents, is still little more than a curiosity, 
and the latter is merely a metallic reagent. 

Now that we have turned over a new folio in the history 
of the world, it becomes of interest to take stock of our 
recent progress ; and accordingly we may fitly review the 
position of the aluminium trade, to see what commercial 
position the metal does actually hold at the present moment ; 
and to consider, with what of prescience we may, how the 
‘industry is likely to develop in the years which are to come. 

Aluminium, then, must be studied from two points of 
view ; firstly, the methods of winning it, and secondly, the 
uses to which it can be put. Unfortunately, the two 
branches of inquiry cannot be kept wholly separate, because 
the properties, ¢.e., the possible uses, of a metal depend so 
largely upon the impurities it contains; and the impurities, 
in their turn, depend so largely upon the process of manu- 
facture. After having passed through many vicissitudes, 
after having been prepared by chemical methods, by electro- 
lysis, and by electric smelting, aluminium now seems to have 
settled down comfortably as a regular electrolytic product ; 
and since the year 1890, or thereabouts, no suggestions 
of great intrinsic probability have been offered for 


*ExrcrricaL Review, November}12th,*1897. 


displacing the Héroult-Hall method of dissociating purified 
alumina. There is no need to describe this operation in the 
present article ; it is enough to say that the process falls into 
two parts : the preparation of a pure oxide fit for reduction, 
and the electrolysis of that compound. Assuming for the 
moment that alumina-is the only compound of the metal 
suitable for electrolytic decomposition, it does not appear 
likely that the Héroult process can be superseded or even 
radically improved ; a few minute refinements are possible, 
but they will only affect the actual~manufacturers. As 
regards the preparation of the purified alumina, matters are 
slightly more doubtful. At present the aluminium oxide is 
manufactured from bauxite by a process which is certainly 
efficient, reasonably quantitative, and fairly cheap ; there is 
only one by-product, the so-called “red mud,” a mixture of 
silica and ferric hydroxide. If some remunerative employ- 
ment could be found for this, the owners of Bayer’s process 


_ for working up bauxite should have little to complain of, 


But bauxite is a mineral that is not found everywhere ; 
while a Londoner may be forgiven if he imagine that the 
crust of the earth is composed of clay, which is theoretically 
a silicate of aluminium. At first sight it would appear, 
therefore, that the ultimate source of aluminium should be 


clay ; but several difficulties yet remain to be overcome 


before this. ubiquitous substance can be advantageously 
adopted. Clay, after: all, contains a smaller percentage 
of aluminium than Irish bauxite; and the separation 
of the silica is by no means an easy operation. If a mix- 
ture of alumina and silica is electrolysed, both oxides are 
reduced, and silicon is a very objectionable impurity in 
metallic aluminium for most purposes. Hitherto chemists 
have not succeeded in devising a method of preparing pure 
alumina from ordinary clay cheaper to carry out than the 
Bayer process of refining bauxite ; and, as a matter of fact, 
there does not seem very much hope of their doing so, unless 
they have recourse to a specially high-grade mineral, which 
would lack the important qualification of low initial expense, 
The position is somewhat complicated by the fact that 
aluminium is sometimes required simply as a metallurgical 
reagent instead of being employed as a constructional metal ; 
here its purity may often be of comparative indifference, 
Dr. Richards, the well-known authority, has suggested that 
aluminium should be reduced from crude bauxite, to be 
purified afterwards. The idea has the inherent defect that 
purification is a difficult operation ; but it is quite possible 
that for such purposes as Dr. Goldschmidt’s welding, &c., a 
product made by electrolysing natural bauxite should be 
immediately available. As the Goldschmidt process requires 
a powdered form of aluminium, it might pay the manufac- 
turers to prepare a low-grade metal specially ; but in all other 
cases purity is so indispensable that the existing industry seems 
likely to remain undisturbed for years. Some time ago much 
was heard about the sulphide of aluminium as a competitor 
with the oxide as the immediate substance for reduction, 
either chemical or electrolytic ; but although less energy is 
absorbed in its decomposition, it is very troublesome, and 
therefore costly, to manufacture. At present symptoms of 
the approaching success of Bucherer’s or Blackmore’s sulphide 
process are entirely wanting. 

Early next summer the master patent lapses under which 
the production of aluminium is monopolised in this country. 
Notice has already been given by the British Aluminium Com- 
pany, who own it, of an application to the Privy Council 
for a renewal or prolongation of the term. Clearly, then, a 
crisis is at hand. What willbe the effect ? The petitioners 
have not divulged the grounds on which they base their 
appeal, but it may be imagined they will urge that the patent 
has only been worked for some five years in place of a 
possible 14, and they will have to explain the delay. If the 
Privy Council grant the application, and renew or prolong 
the patent, which seems rather problematical, there will be 
no change in the existing state of affairs; if they reject it, 
we question whether the result will be very noticeable. Great 
Britain is not a land over-provided with water-power, and 
the British Aluminium Company have already obtained 
possession of one of the best falls, where their energy costs 
them but little. If the proprietors of water rights over any 
remaining trustworthy falls were approached now, they would 
probably demand higher compensation than five or six years 
ago, for they have been taught repeatedly that water-power 
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is a Valuable asset. New competitors with the existing com- 
pany would, therefore, find-their energy bill rather heavier ; 
and if they thought of coal, they would be met by an ever- 
rising market. Moreover, the supply, or perhaps the distri- 
bution, of bauxite within the British Isles is limited, and the 
only known beds in Antrim belong to the British Aluminium 
Company. It would not appear a very hopeful enterprise to 
promote a new aluminium manufacturing company, even on 
the supposition that the Héroult patent shall not be pro- 
longed. Possibly the threat or fear of such a new concern 
might cause the present makers to lower the price a trifle ; 
but as they have not yet paid a dividend on their ordinary 
stock, they can hardly be accused of unduly inflating the 
price, nor be expected to sell much cheaper until the demands 
for aluminium increase considerably, Parenthetically it is 
only fair to remark that none of this ordinary stock has been 
issued to the public ; the passing of the dividend, therefore, 
injures nobody but the private holders. There is one incen- 
tive to the erection of a water-driven aluminium works that 
was lacking some years ago, all question of valid patent rights, 
of course, excluded, viz., the production of calcium carbide. 
For a comparatively small extra capital outlay a company 
can lay down plant which will enable them to manufacture 
either substance according to the state of the markets ; and 
this, indeed, is what all the Continental makers are doing at 
the presént moment. 

In the many colonies and dependencies of the British 
Crown, where distances are vast and transport ofttimes 
primitive, the outlook for aluminium in the new century is 
very bright. The use of the metal is growing rapidly in 
such places, and grow it will yet more ; it is well within the 
bounds of probability that at no far distant date local require- 
ments will be of sufficient magnitude to warrant the erection 
of reducing works wherever the natural conditions are 
favourable. A “project of the kind relating to 
India has been m a_ state of suspended animation 
for over 10 years. It is known that the river 
Periyar, in the Madras Presidency, -contains an enormous 
store of energy which would be comparatively easy to 
develop, and which might be developed and utilised for a 


host of applications besides aluminium manufacture. And it 


is also known that not far off exist large beds of corundum, 
the native oxide of aluminium, possessing~a high degree of 
purity. Among. the peoples of India the market for 
aluminum is of inestimable dimensions, for vessels of brass 
and copper enter largely into their daily life, and are made 
by them for use and sale with an amount of mechanical 
excellence that can only be exceeded by the best of machinery, 
and with a beauty of workmanship that cannot be beaten, 
perhaps not equalled, anywhere. The Indians have no pre- 
judices in favour of copper or brass; they employ these 
metals simply by force of circumstances, provided the wares 
are constructed of a shape and size to satisfy local ideas, and 
to follow local traditions—this point is absolutely essential 
—they are perfectly willing to accept aluminium. While, 
therefore, there are difficulties in the successful importation 
of finished aluminium goods into India, there are none in 
the sale of sheet or cast metal; and at the present time, 
under the able direction of Mr. Chatterton, of the Govern- 
ment Art School of Madras, the demand for aluminium 
vessels of mysterious names and weird forms produced by 
skilled native artificers, is growing apace. It is only a ques- 
tion of time before this demand will become large enough to 
warrant a fresh study of the Indian corundum deposits and 
their amenability to the Héroult process of reduction, and to 
merit a careful consideration of the feasibility of erecting a 
factory in the propersituation. And when the day shall come, as 
come it must, for the commencement of this new enterprise, it 
will behove all Englishmen to give it their hearty support, 
in order that at least a small fraction of their fellow subjects 
who now lead a precarious existence at the mercy of the 
weather and the annual harvest, shall have some opportunity 
of earning a living wage independently of agriculture. In 
Australia, too, in the neighbourhood of Sydney, deposits of 
bauxite have recently been discovered, and reported on 
favourably. If not yet, certainly at some period of the 
‘'wentieth Century, these minerals may be worked up locally, 
and provide a fresh industry for the citizens of the newly- 
formed Commonwealth, 

Coming now to the uses of aluminium, and taking first its 


employment as a metallurgical reagent. The metal is 
already in regular use in a large proportion of foundries 
throughout the world ; for its value as a means of prevent- 
ing- faulty castings of iron, steel, and brass has been con- 
‘clusively demonstrated. This outlet for the metal must 
continue to grow ; and although it is one that is not notice- 
able to the public, and to electricians only as their plant is 
sounder and their bed-plates freer from blowholes, to the 
aluminium manufacturer it is, and probably always will be, 
the most remunerative and largest in bulk. The Gold- 
schmidt process of using the energy stored in elemental 
aluminium for the reduction of various refractory ores is still 
in its infancy ; its ultimate development is hardly to be foreseen 
until more is known astothe practical value of the metals which 
can be won so elegantly by its aid. The other Goldschmidt 

rocess of welding (and so repairing) iron and steel by the 
host liberated as aluminium combines with oxygen, atmo- 
spheric or also combined, is more capable of being appre- 
ciated; for the advantages of welded tramlines for electrical 
traction have already been proved. As this form of loco- 
motion must spread, so the value of aluminium must grow, . 
and it may safely be said that the manufacturers will soon 
owe a heavy debt to Dr. Goldschmidt. Aluminium is already 
finding its way largely into the construction of motor carg 
and similar vehicles; in fact, into everything which, built 
partly or entirely of metal, has to be moved about. There is 
a vast field for the metal in directions such as this, a field to 
which the plough has only just been put. Of aluminium 
cooking utensils nothing need be said; they are spreading 
everywhere, and hotel advertisements are even to be seen in 
which it is announced to the expected guest that all food is 
cooked in vessels of the new metal. It has lately been shown 
that the employment of aluminium in large kitchens to 
replace tinned copper roughly halves the fuel bill, and this 
is a means of economising, which is eounterbalanced by no 
single disadvantage. 

Another employment for aluminium which must grow 
largely in the future consists in the construction of engineers’ 
working patterns from it. These patterns are light to 
handle, do not warp nor chip, are not affected by damp, and 
when finally done with can be melted up and cast into fresh 
shapes without loss. The wooden patterns constructed by 
the pattern maker are thus kept in a safe place and are never 
subjected to the rough usage of the foundrymen. 

Pessimists very frequently urge that the difficulties of 
soldering aluminium must militate greatly against the spread 
of the metal. These difficulties undoubtedly exist, but they 
are partly removable. Aluminium has a high specific heat, 
a high heat conductivity, and it is always coated with a thin 
film of oxide, peculiarities which render the actual applica- 
tion of solder troublesome. The soldering bit needs to be 
heavy and hot, the sheets warmed if possible, and a proper 
flux may be required to dissolve the skin. But the electro- 
positive character of the metal introduces other difficulties, 
and makes even a successful joint liable to failure in the air. 
This trouble can be partially, but perhaps not wholly, over- 
come by the use of suitable solders. . Reference was made to 
this matter in the ExecrricaL Review for November 23rd 
last, when a solder manufactured by “a Mr. Richards” was 
mentioned. This material is presumably the well-known 
American solder invented by the father of Dr. Richards, 
already quoted ; it contains a small proportion of phosphorus, 
was patented in this country in 1892 (No. 20,208), and was 
formerly, if it is not still, sold at Dundee. It has been 
reported on very favourably. The British Aluminium Com- 
pany also have one or more solders that are said to be as 
successful as circumstances permit. “It should be observed 
that by the exercise of ingenuity the need for soldering can 
be often circumvented, at least in most trades. ~ 

Two other uses remain to be mentioned, and although they 
are entirely different, one peculiarity brackets them together. 
These are the construction of the exposed parts of sea-going 
ships in aluminium plates, and the utilisation of aluminium 
wires for uncovered electrical conductors.’ It is not necessary 
to enter upon the purely electrical aspect of this latter use 
for the metal; that has frequently been discussed in the 
columns of the ELecrr1caL REVIEW on previous occasions, 
The point of similarity between the ships and the wires is 
the question of the permanence of aluminium when exposed 
to damp air or to sea water. Unfortunately, this is a matter 
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on which it is impossible to speak with assurance. Various ELECTRIC TRACTION IN THE TWENTIETH 


most contradictory statements have been published respecting 
the durability of aluminium, and the most that can be said is 
that the matter still awaits completeinvestigation. On the Con- 
tinent and in America electrolytic aluminium has been manu- 
factured for about 10 years ; here it has only been known for 
five years ; aluminium was still being made by the sodium 
process 10 or 11 years ago, and samples of the latter 
metal are yet to be met with everywhere. Unless the past 
history of any old specimen is known with absolute 
certainty, there is grave danger of confusing the properties 
of chemical aluminium with those of the electrolytic variety, 
and as the former was always more or less contaminated 
with the alkali metal, it was always more or less prone to 
rapid atmospheric deterioration. Samples of electrolytic 
aluminium reduced by the Kleiner or similar processes more 
than 10 years old are probably in existence somewhere ; but 
again, it is not fair to argue of Héroult aluminium from 
these earlier curiosities. So far as the more trustworthy 
- experiments have gone, Héroult aluminium would seem to 
be fairly permanent in ordinary pure air ; but if it be neces- 
sary to take 30 years as the unit of time in considering the 
durability of the metal, 30 years must elapse since the 
inanguration of the Héroult process before a comparison 
with copper can be righteously drawn. Too much has 
undoubtedly been made of the failure of aluminium when 
exposed to sea water ; firstly, because the plates have often 
been injudiciously fastened together with rivets of copper or 
some similar substance highly electro-negative to the former 
“metal; secondly, because aluminium has sometimes been 
used in the form of an unsuitable alloy with a character for 
instability ; thirdly, because it has frequently been placed in 
the water without a proper coating of paint. Copper is left 
bare, partly because its salts are poisonous to marine growths ; 
but as the compounds of aluminium are innocuous, there is 
no good reason for omitting the otherwise usual pre- 
caution. 

Nothing has yet been said about the alloys of aluminium. 
Among the heavy alloys, aluminium bronze has already 
achieved a sound reputation ; but probably there will not 
be a striking development in that direction. The pro- 
duction of light alloys, in which it forms 95 to 99 per cent. 
of the metal present, is one of the most noteworthy features 
of aluminium ; but hitherto this department of metallurgy 
has only been investigated in a very perfunctory and hap- 
hazard manner. There remain a host of binary and ternary 
light aluminium alloys to be examined, many of which will 
assuredly pay well for examination ; the subject opens a 
splendid field for experimental physicists and mechanicians. 
The future uses of these alloys will be essentially the same as 
those of aluminium itself ; for they combine the lightness of 
pure aluminium with special properties such as strength, 
toughness, and possibly permanence, which arc admittedly 
somewhat deficient in the original material. 

It is often said that the twentieth century will be the age 
of aluminium. The phrase is highly objectionable. Civilisa- 
tion is becoming so complex, the needs of mankind so various, 
that the new era will not be the century of this or of that. 
The twentieth century will be, like the nineteenth has been, 
a century of improvement, of progress—a century of every- 
thing. Aluminium will become more important, as everything * 
else that is useful will become more important. The time 
has passed when one material can supersede another wholly. 
There is room for aluminium, as there is room for copper. 
There is plenty of room for aluminium, copper, and steel. 
As fast as one metal is displaced from any particular 
function, so fast it finds another. Our descendants will 
need them all.. We may safely foretell a vastly increasing 
- demand and production of aluminium, but we may not 
conscientiously prophesy that its utilisation shall ever 
render any one of its numerous competitors a mere curiosity 
to be found only on the shelves of a twentieth century 
museum. 


Sittingbourne,—The Sittingbourne and Milton Councils 
will not jointly meet the Kent Electrizal Power Distribution Com- 
pany; Sittingbourne will oppose the company’s electric lighting 
scheme and take the matter up itself, 


CENTURY.* 


Amone the many achievements to be found recorded in the 
page of the world’s history, just completed by the close of 


-the Century, those in which electricity has played the prin- 


cipal part are the most wonderful. 
The Nineteenth Century will for ever be memorable as the 


birthtime of the science of electricity. Alexander’ Volta, an — 


Italian, by his great discovery of the primary battery in 
1800, gave to the world for the first time a constant source 
of electrical energy. To Oersted, a Dane, came the next 
great inspiration, when in 1820 he found the relation 
existing between electricity and magnetism, and thus 
rendered electricity useful in the arts and sciences, 

The oxidation of the metallic elements in a voltaic cell 
was much too cumbersome and expensive for general use, and 
but few large enterprises were undertaken which necessitated 
its employment. The most familiar is the electric telegraph, 
which until recent years depended entirely upon the battery 
as its source of energy. 

It remained for Michael Faraday, an Englishman born and 
reared in London, to make in 1831 the latest and greatest 
discovery of the century, the production of electrical energy 
by mechanical means through “ induction.” t 

Volta, Oersted, and Faraday, to these three great men 
belongs the honour of laying the foundation upon which is 
built the electrical science and industry of to-day. 

The youth of this science can be best appreciated when we 
remember that Lord Kelvin, who took part in the earlier 
discussions and experiments, and who: has assisted in its 
development to such a great extent, is still actively interested 
in all of its latest achievements. 

After the application of induction in the construction of 


‘large dynamo-electric machines by Nollet in 1862, and by 


Wilde, Pacinotti, and Gramme, in quick succession, the 
development of electric lighting, power transmission, and 
electric traction followed with surprising rapidity. 

Electric traction, with which we will deal particularly at 
this time, was represented only 15 years ago by a few 
experimental tramcars working very indifferently. To-day 
thousands of tramcars and hundreds of inter-urban and sub- 
urban trains carrying millions of people daily, are moved 
rapidly and smoothly along the lines by this invisible force. 

Having made such an amazing record in this short period 
of time, what may we expect in the way of improved 
machinery, new applications, and farther developments 
during the present century ! Electric traction has made a 
good beginning, for many of the cities and towns of England 


are already using electric tramcars in their principal streets, ~ 


and a few neighbouring ones are connected by means of light 
railways operated electrically. In every case the under- 
taking has met with great success, and the traffic is con- 
stantly increasing. 

It is interesting to observe. the changes which take place 
with the introduction of electricity. The streets are relieved 
from the congested condition of traffic by the disappearance 
of the buses, most of the hansom cabs and public carriages, for 
the people find the rapid and smoothly running tramcar a 
much more comfortable, efficient, and inexpensive means of 
travel. The drivers of heavily loaded vans find it better to 
use the less frequented streets than to be forced from the 
centre of the roadway by the powerful motors. Clean pave- 
ments and plenty of room render the use of private vehicles 
a pleasure to their owners. : 

As the introduction of the electric tram progresses, still 
more important facts will be seen. The population of the 
cities will be distributed over a larger area, and the towns 
now noted for the large number of souls confined within 
their limits will undergo a great change. The suburbs will 
be built tip with modern homes, surrounded with beautiful 
gardens, where fresh air and all of the charms of English 


* Specially written by Prof. 8. H. Short. a 
} The story of this discovery, as told by Faraday himself in his 
laboratory notes, is most interesting. 
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country life will be fotind within an easy ride of the busitiess 
centres. The old portion of the town will be transformed as 


the residential properties come into the market to be used. 


for business pur . 

Surface electric tramways will be introduced on all the 
chief thoroughfares of London, and will solve many of the 
difficult problems which are constantly being discussed by 
the local press and the County Council. : 


A careful student of the crowded condition of the treet 


in this City will tell us that fully two-thirds of the vehicles 
making their way with stch difficulty from one place to 
another are .’buses, hansom cabs, and public carriages. 
\When one remembers that a cab and its horse, with usually 
one passenger, occupies-as much space on the street as an 
electric tramear carrying from 30 to 40 people, and a "bus, 
with its 26 passengers, as much as a tramcar carrying 50 
people, it is not difficult to see that if these vehicles were 
replaced by tramcars, the streets would be freed from the 
greater part of ‘their congestion. 

The rapidity with which the tramcars move will facilitate 
the transfer of the people from place to place, rendering the 
carrying capacity of the streets very much greater than at 
present, 

The removal of such a large number of horses and 
vehicles from the roadways will result in the elimination of 
the greater portion of the mud and dust which is so disagree- 
and unhealthy. 

The cost of cleaning, repairing, and policing our city 
streets will be reduced to a minimum by the introduction of 
this modern method of local transportation, and the citizens 
of London will save fully one-half the time now spent in 
travelling to and from their places of business. 

The rate of fare per passenger, which is now higher than 
for any other city in the world, will become the lowest, and 
will be within the reach of the humblest individual. 

Before this new century is one-quarter past, the enormous 
suburban traffic of London and the large towns of England 
will be moved by electric power. 

The steam railway companies which collect such armies 
of people within a radius of 20 miles from the Bank, will 
tind that they can serve their passengers better and reduce 
their operating expenses by the change of motive power. 

These suburban trains will be smaller and lighter than the 
ones now in use, and the trains will be run at short intervals 
of time, approaching more nearly the street tramway practice. 
They will all carry their patrons ‘to the centre of the city, 
either by surface roads or some of the many existing tunnels, 
entirely doing away with the mental strain resulting from 


bad connections, changing stations or missing particular . 


trains, 

England is peculiarly adapted to the successful operation of 
interurban electric lines, with her numerous large cities and 
towns within comparatively short distances of each other, so 
we may expect to see within a few years a network of light 
railways connecting the smaller towns with their neigh- 
bouring cities. 

The question is often asked—* Will electricity supersede 
steam on our main railway lines ? ” 

This question brings us face to face with the first great 
problem before the Twentieth Century scientists, viz. :—the 
direct conversion of coal intg electricity without the intervention 
of the steam boilers and engines, The production of electricity 
by the oxidation of carbon will some day be accomplished as 
easily as by the oxidation of zinc in the voltaic cell. Many 
experiments have been tried and many scientists are devoting 
their entire time to this subject now, but while some 
progress has been made, nothing practical has been annowiced 
to the world. When this problem is solved, our main line 
railways will be run by electricity, and the Age of Steam will 
be at an end. 


The locomotive of the Twentieth Century will burn coal - 


and produce electricity instead of steam and smoke; will 
consume perhaps one-tenth the amount of fuel, and ran at a 
much greater speed. 

Each new fact gleaned from nature, and each new dis- 
covery made, broadens the horizon of our knowledge of this 
new science, and the application and value of electricity 
advance with an ever-increasing ratio. Nevertheless, 100 
years hence the student of science will look back at our 
efforts of to-day and wonder at our slowness and stupidity. 


A RECHARGING MOTOR FOR ELECTRIC 
VEHICLES.’ 


THE one great drawback to the present electric motor 
carriages is their inability to cover more than 25 or 30 miles 
on a single charge, under the most favourable conditions. 
When a hilly road is encountered, the capacity of the battery 
is considerably reduced, owing to the heavy discharges it is 
called upon to make in driving the carriage up hill, and there 
is a consequent reduction in mileage of from one-third to 
one-half. Of course, in descending the hills, the vehicle runs 
by gravity, and no current is taken from the battery. The 
weight of the vehicle is such, however, that even at com- 
paratively low speeds the momentum is great enough to 
generate considerable current if the motor is used as a 
dynamo. The makers of the Waverley vehicles were, we 
believe, the first in this country to make use of this principle 
on their carriages for braking purposes. Their machines are 
equipped with a set of resistance coils, through which the 
current generated by the motor may be made to pass, the 


Automatic Epecrricat VEHICLE. 


braking effect becoming greater as more current is allowed 
to flow. This forms a very simple, easily controlled and 
powerful brake, with no wearing parts and nothing whatever 
to get out of order. It will work on the steepest hills as 
well as on the level, and will retard the motion of the carriage 
to any speed desired. : 

It is apparent that in such a system of electric braking, 
the current generated is wasted and its energy dissipated in 


. the form of heat when it passes through the resistance coils. 


To conserve this electrical energy by utilising it in charging 
the storage batteries, is one of the features of the improve- 
ments herewith illustrated, which have the merit. of main- 
taining or equalising in some degree the otherwise reduced 
mileage of the vehicle. The chief difficulty to be overcome 
lies in the double direction of the current. In order to 
recharge the batteries, the current must pass through the 
circuit in the opposite direction to what it does when the 
battery is discharging and operating the motor, while when 
simply a resistance coil is employed, the direction of the 
current does not matter. 

The motor which we illustrate is the invention of Mr. J. C. 
Lincoln, of Cleveland, Ohio, and is manufactured by the 
Lincoln Electric Company of that place, It is a four-pole 
compound-wound machine of substantial construction. The 
four shunt coils are connected respectively to the four crates 
of the battery, numbered 1, 2, 3, 4 in the diagram, and are 
in circuit when the controller is on any of the six positions 
or notches—four forward and two backward. The connec- 
tion is made at the controller by four discs, against which 


* Scientific American, 
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pe spring conductors, which will be noted at the right- 
and end of the controller in the illustration. The coils 
take but a small amount of current, about three-fourths 
of an ampere. They are designated by the small figures 
1, 2, 3, 4 on the motor in the diagram, while the series coils 
are marked s. The letter A on the motor refers to the 
armature. v refers to the voltmeter. 

The three speeds are obtained by coupling the four crates 
of battery cells (10 in each crate), first in parallel, then two 
in parallel, and two in series, and finally all four in series. 
Starting from the extreme left-hand terminal, marked A in 
the diagram, which is connected by the controller with the 
3, + terminal of the battery, the current passes first through 
the ammeter, then through the plug switch, thence through 
the motor armature to its right-hand a terminal. As this is 
connected by the controller with the terminal, s, the current 
continues through the series coil, and returns to the B, — 
terminal of the battery. 

When the carriage descends a grade, if the current is kept 


reduces the voltage of the battery 40 and.20 volts respec- 
tively, causing a heavier current to be generated by the 
armature, which will thus produce a much stronger braking 
effect, and the vehicle will stop quickly. 
It will be readily seen that this motor is of great value in 
a hilly region, especially as a considerable percentage of the 
‘ additional current consumed in ascending a hill can be 
recuperated in descending it. The motor is also said to be 
considerably more efficient than a series one when running 
under light loads on the level. Slowing down and stopping 
can be accomplished without using an extra brake lever, and 
the batteries each time receive a brief recharging, which, 
although not amounting to very much, perhaps, certainly 
has a tonic effect, for it seems to be the general experience 
that freshly charged batteries will yield considerably more 
current than when they have been standing some hours, 
The inventor claims that with this motor a carriage will run 
from 20 to 40 per cent. farther than with the usual series 
wound motor. 


THE CONTROLLER. 


on, the speed continues to increase, until the counter electro- 
motive force of the armature equals that of the battery, 
which would be 80 volts, with the controller in the third 
position or notch. At this point the motor will take no 
current, and the ammeter pointer will stand at 0. If the 
speed increases still further, the counter electromotive force 
of the motor will exceed that of the battery, and the arma- 
ture will generate a current in the opposite direction. The 
motor will do this because the shunt coils of the electro- 
magnet maintain their polarity the same, notwithstanding 
the fact that the series coils are now working against them. 
The field magnets are somewhat weaker in this case, since 
their magnetism is now the difference of that produced by 
the shunt and series coils, whereas before it was the sum, 
By this arrangement, since the field magnetism is weaker, 
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the amount of current generated is less than would be 


produced if the field coils operated in unison, and the charg- 
ing procesds for a longer period with a lighter current, while 
the speed of the vehicle gradually decreases. %: 

€~Moving the controller to the second and first positions 


Tue CHaracing Motor. 


THE CASE FOR ELECTRIC POWER 
DISTRIBUTION.* 


By W. B. ESSON, M.1LC.E., M.LE.E. 


In opening the case for the electrical distribution of power, let me 
clearly indicate the scope of my remarks. First, I distinguish 
between electrical distribution of power and electrical transmission, 
and observe that I do not intend to say much of the latter. It is 
admitted that for transmitting power the electrical method has no 
rival, when the points between which the transmission takes place 
are beyond quite a moderate distance. For short distances the telo- 
dynamic system of transmission, by means of wire ropes, is a rival 
worthy of consideration; but on the European continent, where 
this method has been developed to the fullest extent, I am not 
aware that the total distance has ever exceeded three-quarters of a 
mile. Possibly from this, up to a mile or so, there is a debatable 
land which is liable to be turned over-to electrical transmission or 
telodynamic transmission as circumstances may direct, but beyond 
this electricity holds the field, and if it will.not pay to transmit the 
power electrically, it will not pay to transmit it at all. For trans- 
mitting power, then, there is no question as to the superiority of 
electricity, though in many cases the advantages attendant on its 
use for distributing power are not so clear. 

For the working of tramways and light railways, the all-round 
advantage possessed by electricity over other agencies as a means 
of traction has been proved. There are also good reasons for 
believing that there is an important future for the transmission of 
clectricity from large generating stations situated advantageously 
with regard to fuel, to places scattered over a considerable area less 
favourably situated, and the Electric Power Bills, the granting of 
which by Parliament constituted the electrical feature of last year, 
will enable us to see shortly whether our hopes with respect to 
these schemes are well founded. But with none of these things am 
I to occupy your attention. I am simply to discuss the pros and 
cons of electric power distribution in factories and workshops, and 
to see where an unbiassed consideration of this subject will lead us. 
This is merely a problem in mechanical enginecring, and mechanical 
cngineers as a class generally bear in mind that their business is to 
secure the best results at least expense. ‘ 

Whether power distribution can best be carried out electrically 
hy continuous currents or by alternating currents of two or three 


. phases is another question I am not dealing with now ; that’s the 


sort of thing we read papers about at the Institution of Electrigal 


* Paper read before the Uivil and Mechanical Engineers’ Society. 
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Engineers over the way ; its discussion here, however, would take 
us beyond. the range of general principles, and would require a 
greater amount of time than we have at our disposal. Our business 
to-night will be to consider the circumstances upon which must, 
depend the decision as to whether electricity can with advantage 
displace the older methods of power distribution. 

‘To begin, then, the older forms of power distribution we think 
about displacing may be generally summarised under two headings: 
tirst, cases in which the power is supplied by a number of engines 
driving individual machines or departments of the works; and, 
secondly, cases in which one engine furnishes the whole power 
which is distributed to the various machines by shafting and belts or 
rupes. 

Considlgiaas the first group, a large number of tests have been 
inade to determine the steam consumption of small engines, with 
the result that these have been proved to be terribly. wasteful. 
‘hey consume in steam anything from 50 lbs. to 250 Ibs. per 
indicated horse-power per hour, and from the tests made upon 100 
cngines taken at random, Mr. Bryan Donkin found that the average 
consumption was no less than 150 Ibs. These engines, though 
presumably not very carefully looked after, are not treated with 
exceptional neglect, and may be considered as representative of the 
ordinary performance of the auxiliary engine usually seen in paper 
yills, bleach works, foundries, and the like. Seeing that first-class 
cugines of moderate size running at full load consume only 20 lbs. 
of steam per indicated horse-power non-condensing or 17 lbs. con- 
censing, you will see that there is here a considerable margin of loss 
for possible reduction by a more economical system of distributing 
the power. 

But if these results are so poor with auxiliary engines running 
indoors, what shall be said of the clattering, noisy, dripping 
.vomination running in the open, with its loose joints, its escaping 
cam, and streaming glands familiar to everyone who has been 
torough a shipbuilding or bridge-building yard? What such an 
cngine costs in steam it is difficult to say, and when the additional 
‘uss due to condensation in the distributing steam-pipes is taken 
into account, it will be realised that there are here enormous fuel 
losses to be diminished by the introduction of more economical 
methods. 

It must not be supposed that I am purposely selecting bad examples 
in order to make out a strong case for electrical distribution. Iam 
merely taking things as you and I know them to exist, and, con- 
sidering the conditions under which these isolated engines of which 
{ am speaking have to run, you will see that much better could not 


very well be expected from them. ‘Travelling in Yorkshire the 


other day I observed in the collieri@s and ironworks I passed, long 
anges of steam-pipes, from which the non-conducting composition 
once covering them had long since fallen off, leaving them altogether 
unprotected from the weather, while in scarcely a single instance 
vas the covering intact and in good order. The same is to be found 
in any old-fashioned shipyard or bridge works, and it must be 
illowed that to keep steam-pipes in good condition in the open 
requires a considerable amount of pains to be taken. Again, to keep 
those badly used engines as they ought to be kept would require a 
creat deal of attention ; this attention they do not get, and un- 
economical even when cared for, they get worse and worse with 
time. It is different, of course, with auxiliary engines on board 
ship. These are of high-class workmanship, generally of the com- 
pound type, and having the advantage of exhausting into the 
condenser when the main engines are running, besides being, com- 


paratively speaking, all close together, they give very good results. ° 


It may be said that in the mining districts coal is so cheap that it 
scarcely matters what the engine consumes. Well, that isa point to 
be considered later ; at the moment I am merely pointing out that 
the fuel consumption is extravagant beyond all reason, and please 
remember that one of the principal sources of loss—the con- 
densation in the pipes—goes on whether the engines are running 
or not. ; 

The second method of power distribution I have referred to is by 
shafting and belting, and a large number of experiments has been 
made from time to time to determine what fraction of the indicated 
horse-power of the engine is actually returned as useful power to drive 
the various tools and machines in our workshops and factories. It is 
wilikely that any of these particular determinations would exactly 
tit the circumstances of a new case to which we might wish to apply 
it, nevertheless the results are of great value as indicating what we 
might expect in works of a like kind. The figures are got by first 
indicating the engine with all the machines or tools at work, and 
then indicating it with these thrown off. The latter indication 
gives the indicated horse-power lost in engine friction and in shaft 
and belt friction throughout the works, and the ratio of the 
difference between these two indications to the higher of the 
iwo gives the fraction of the indicated horse-power utilised to 
drive the machines. For engineering shops in which heavy 
machine work is being done, the power utilised to work the 
tools is found from several tests to give an average of 45 per 
cent. of the indicated horse-power. For shops in which light 
machine work is carried on, such as the making of sewing machines, 
bicycles, small tools, &c., the useful-return of indicated horse-power 
available for driving the machinery is again found on the average to 
be 45 per cent. From the results obtained by making tests in eight 
factories in America engaged in the engineering trades, we learn 
that the power utilised to drive the machine tools averaged 56 per 
vent, of the indicated horse-power, while in one extreme case, that 
of the Baldwiu Locomotive Works, the return was ouly 20 per cent. 
From tests made in over 300 factories and workshops in France we 
‘cl an average return of less than 60 per cent., while, returning 
home again, in the three principal shops of the Gloucester Wagon 
Cumpany, the return was found to be 60°25 per vent., 44°9 per ceut., 
and 38°3 per cent. respectively. 


In these tests it is assumed that the ratio of the difference in the . 


indicated horse-power loaded and unloaded to the indicated horse- 
power running loaded expresses the power utilised, and this carries 


- with it the further assumption that the friction losses are constant 


and independent of the work being done. This is found to be 
practically the case. Once upon a time it was thought that the 
friction of an engine increased largely with the load, but this is 
not so. In many instances there is no appreciable increase at all, 
and in any case the addition is quite small. The same holds 
good for shafting and belting. Practically there is no increase of 
friction with the load, and any slight difference would only make the 
results worse than appears from the test, for in that case obviously 
we have not at full load debited the transmission with the full 
friction loss. . 

The figures show great variation among the results, but that is 
only what we might expect. There is no fixed or even approximate 
relation between the indicated horse-power and the length of 
shafting, number of pulleys, or number of. belts. Every factory is 
laid out on different lines—some may be on one floor, some occupy 
several floors, and soon. Again, even if care is taken to arrange 
the shafting in a scientific manner—a condition seldom fulfilled, let 
me say—it is unlikely that it will remain long in first-class order. 
It is not.easy.to maintain shafts in perfect alignment. The bearings 
are seldom very carefully attended to as regards lubrication, and in 
adjusting the cap bolts a careless labourer may very easily increase 
the friction of a journal by 100 percent. But when all care is 
taken, it is unlikely that we could with any degree of certainty 
count upon a greater return than 60 per cent. of the indicated 
horse-power as an average. In some cases, of course, it would be 
more, in some cases less; but in fixing upon the above figure as a 
basis for comparison, I think I am, if anything, giving shafting and 
belting the advantage. es 

Taking 60 per cent., then, as the useful return, this means that 
40 per cent. is absorbed in friction. The engine accounts for 10 per 
cent. of the indicated horse-power, an amount which cannot very 
well be reduced ; and of the 90 per cent. which is given to the crank- 
shaft, two-thirds réaches the machines as useful work, one-third being 
wasted in heating bearings, bending straps, and wearing things out 
generally. It is this last item, representing 30. per cent. of the 
whole indicated horse-power, that we want to have a cut at. 

We have seen that the friction of the shafting and belting remains 
constant, and from the nature of things the shafting and belting 
must keep on running whatever the number of machines at work. 
There is no way, when we stop a machine, of reducing the loss in 
transmission by the proportion which might be pro rata allocated 
to that particular machine, consequently, though the machines at 
work in the shop may only be a fraction of the whols, all the shaft- 
ing must run for them. The effect of this on the useful return is 


- very well shown by the diagram fig. 1. Here distances measured 
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along 0 X as abscisse represent fractions of the load, and ordinates 
the horse-power. The line,o a, represents the useful work done, 
and the line, B c, the indicated horse-power of the engine, distances 
between these two lines measured as ordinates representing the 
waste. At full load we have a useful return of 60 per cent. of the 
indicated horse-power, at three-quarters of full load 53 per cent., at 
half load 43 per cent., and at quarter load 27°3 per cent. This, then, 
is the average result we may expect to obtain with power distribu- 
tion by shafts and belts. The percentage of useful return always 
decreases rapidly as the machines are thrown out of work, or as the 
load on them is diminished. 

So much for the data at our disposal regarding the older methods 
of transmitting power. We will now see what cap be done by elec- 
tricity. Beyond emphasising the previously expressed law of friction, 
we need not at the present stage trouble ourselves about the engine, 
as, whether it drives shafting or an electric generator, it may be 


4 
| 
y | 
if 
é 
i 
90 
| 
: 
| 


THE ELECTRICAL REVIEW. (vol. 48. No. 1,207, Jawoany 11, 1901. 


assumed to be of the same class, and to behave in a similar manner 
under steam. We shall still take the friction of the engine to be 
constant for all loads, and assume that it absorbs 10 per cent. of the 
full load indicated horse-power. 

To begin, then, withthe generator. This may be directly coupled 
to the crankshaft of the engine, and we may assume that when fully 
loaded it gives at its terminals a useful return in horse-power of 90 
per cent. of the power given to the shaft. With large generators a 
somewhat larger return is frequently obtained, but 90 per cent. is a 
good all-round figure. We may as well be on the safe side, and it 
does not do to be too sanguine. On the other hand, it is unlikely 
that a generator would be installed of such small size that the return 
would not reach 90 per cent. According to this, the useful electrical 
return at the generator terminals is 81 per cent. of the indicated 
horse-power of the engine. ? 

Now for the law of the generator. The internal losses in the 
machine itself are partly independent of and partly dependent 
on the electrical power it is giving out. They consist of the 
energy expended in forcing the current through the copper 
windings of the fixed and rotating parts, and of the energy 
expended in iron parts which are subject to the continuous 
reversal. of their magnetism while the machine is working. 
For the sake of analogy, we may very well call the former 
electrical friction and the latter magnetic friction. The magnetic 
friction is practically constant for all loads, the electrical 
friction is in part constant and in part variable. The variable part 
increases aS the square of the load, so all the losses may be 
expressed in the form a + bc?, where a and b are coefficients 
depending on the construction of the machine, and c the 
current, which for a machine giving uniform electric pressure is, 
of course, proportional to the output. For the generator giving, as 
we have assumed, a useful return of 90 per cent., the coefficient, a, 
will have a value of, say, 6 per cent. of the power put into the shaft 
of the machine at full load, while the valué of 6 c? at full load 
would be about 4 per cent. Fig 2 shows the useful return obtained 
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from the generator at various loads computed on this basis. Abscissx 
measured along o x represent fractions of the output, and ordinates 
represent the horse-power. Heights measured to the line 0 a give 
the useful return, and measured to the line B c give the indicated 
horse-power. Distances measured vertically between o a and BC 
give that part of the horse-power wasted in engine friction and in 
the magnetic and electrical friction I have alluded to. You will see 
that the waste rises in a curve, owing to part of the loss increasin 

as the square. There results a useful return at the terminals o: 

the machine of 81 per cent. at full load, 77°7 per cent. at three- 
vr load, 71°3 per cent. at half load, and 56‘4 per cent. at quarter 


The electric power has to be distributed and converted where 
required into mecttanical power through the agency cf a system of 
electrical conductors and the electric motors. In the former the 
loss due to electrical friction is proportional to the square of the 
current, and it is very usual to fix the section of copper so that the 
power wasted in the conductors at full load shall be about 24 per 
cent.—that is to say, the pressure at the motor end of the conductor 
shall be 24 per cent. less than the pressure at the generator end. In 
terms of the full load indicated horse-power of the engine this 
would mean that the loss is about 2 per cent.; diminishing as the 
square, at half load it would be one quarter of this, and so on. 

We have now to consider the motors, and the law which governs 
the losses in these is just the same as that which governs the loss in 
the generators—that is to say, there is a certain loss which is con- 
stant and independefit of the work the motor is doing, and a certain 
loss which is proportional to the square of the load. The useful 
return obtained from individual motors varies with their size, 
this reaching 90 per cent. of the electrical horse-power put 


into them in motors of 50 up., and falling to 75 per cent. 
or so in motors of 1 HP. If we assume that the motors 
installed are mixed large and small, and that the return 
‘all round is 85 per cent., we shall, I think, ge+ pretty close 
to the conditions of practice; 
us see what net return we get from the whole distributing: system. 
Before calling your attention to any further diagrams, however, let 
me point out one respect in which electrical power distribution 
differs radically from distribution by shafting and belts. It has 
already been pointed out that with the latter distribution the loss 
remains the same, whether many or few machines are at work; 
accordingly the percentage of power lost in distribution, referred 
to the work expended usefully, increases enormously with very light 
loads. With electric distribution, however, this is not the case, as 
the motors are stopped running when theirpower is not required. 
Accordingly, for the time being, and until the motor is started 
again, the proportion of distribution loss, so far as one important 
factor is concerned, which may be allocated to the machine or 
group of machines being driven absolutely ceases. 
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The useful return obtained from 4 systetn of power distribution 
by electricity is shown in fig. 3. As before, abscissw represent 
fractions of the load, and ordinates horse-power. The line, o 4, 
shows the horse-power usefully returned, and the line, B c, the indi- 
cated horse-power. As will be seen, at full load we get from the 
motors 66 per cent. of the indicated horse-power, at three-quarter 
load 64'3 per cent., athalf-load 59 per cent., and at one-quarter load 
47 per cent. This is under the best conditions, the motors being stopped 
as the machines they drive are thrown out of action. If the motors 
were allowed to run—that is, if the plant were run under the worst 
conditions—the indicated horse-power would be as shown by the 
dotted line, p o, in which case the return would be at full load 66 


and on this basis, then, let — 


per cent. as before, at three-quarter, half, and one-quarter loads 62,” 


57, and 41 per cent. respectively. We shall assume for the purposes 
of this argument that the real return lies between the two. Note, 
however, that at full load we get 66 per cent. for electricity as 
against 60 per cent. for shafting, and at one-quarter load about 44 
per cent. as against 27 per cent. 


(Zo be continued.) 


CORRESPONDENCE. 


The Dangerous Third Rail, 

At a station on the “tube” system, a gentleman threw 
away a metal match box, which, falling in contact with the 
live third rail, caused a flash and some alarm. There have 
been several occurrences like the above, and in some instances 
persons have been “shocked.” 

On the New York City Overhead Electric Railway, 
employing an exposed live conductor, several fatal, and many 
serious, accidents have occurred through persons coming in 
contact with the unguarded rail. 

The question naturally suggests itself—Is there not some 
safer means of employing the third or surface rail, as by 
shielding, &c., to prevent the possibility of contact except by 
the trolley or its equivalent ? 


Cautious, 
January 7th, 1901. 
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_ A Two-Phase Problem. 


The method of measuring the power expended by a two- 
phase machine in a water resistance described. by “ Seloc” 
in your issue of last week is, as he surmises, incorrect. The 
power expended is only 2 v 4 when there is no {current 


flowing from one rod to the other. As the voltage between 
the rods is V2 v, it is obvious that there must be a very 
considerable current flowing between them. An expression, 
for the power expended can be got as follows :— 

Let 1, be the effective value of the current between’ the 
rods, ind let 1 be the effective value of the current from 
either rod to the iron tank. Then the phase difference 
between the currents 1, and r will be 45°. 


Hence A? = 7 + 1,? + 211, cos 45° 

Let 

Then A=1{l+2 V2 4+ 


The power expended in the-water resistance 

= 
{1 +272 + 

Now, this expression has its maximum value, 2 v a, when 
ris zero, 7.¢., When I, is zero, and it has its minimum value 
V2 A, when 2 is infinite, i.e, when 1 is zero. In practice, 
therefore, the external load is something between V2 Vv A 
and 2 vy A, and hence the latter value may be 20 or 30 per 
cent. too large. 

To make the method a correct one, it would be merely 
necessary to insert a sheet of glass between the two rods or 
to use two separate tanks. 


= JV2VA 


ae Russell. 


Blast Furnace Gas Power Installation. 


In reference to the communication which appeared in 
your issue of the 4th inst., from a firm of gas engine makers, 
of whom we know nothing, relating to our Sheepbridge con- 
tract, | beg to say that you are correct in stating that the 
engine was supplied by the firm you name, and that it had to 
be altered by us at considerable expense to ourselves before 
we could obtain the results from it which it has achieved ; 
the engine embodies our patent improvements, which are 
absolutely essential to its success, —_ 


The Blast Furnace Power Syndicate, Limited, 
WaLTER BRAMALL, Secretary. 


London, January 4th, 1901. 


Design of Alternators. 


On my return from a holiday uné*looking through the 
last numbers of your paper, I find the very interesting article 
on the “ Design of Alternators,” by Mr. A. Heyland. Will 
you allow me to trespass on your valuable space in order to 
offer some remarks thereon? Whilst admitting the value of 
the communication, I am afraid that I cannot allow several 
of the statements made therein to pass unchallenged. 

_ To begin with, what Mr. Heyland describes as “ the most 
Important point connected with the design of alternating 
current generators” is hardly fairly defined. 

The “pressure drop” is usually taken, in this country, 
and for that matter in Germany as well, to be the difference 
in terminal voltage observed between no load and full load, 
and taken at constant speed with a constant excitation, such 
as to give the normal voltage at no load ; or in other words, 
the difference between induced and terminal voltage at full 


load, normal speed and an excitation corresponding to the 
normal voltage at no load. When expressed in percentage, 
it is, of course, taken with reference to the normal voltage. 

A study of the figures given by Mr. Heyland shows that 
he has taken a difference, but with an excitation giving 
normal voltage at full load. 

Apart from the fact that this last difference is smaller 
owing to the smaller effect of excitation on the E.M.F. at 
the higher saturation, this value taken as a percentage of 
the higher value thus obtained at no load again greatly 
reduces the final result. This should be borne in mind when 
comparing these results with others, 

I also notice that the “drop” and increase in excitation, 
as required from no load to full load to maintain constant 
terminal voltage, are predetermined, and are not the results 

_ of actual tests. 

Now the diagrams shown are most useful, and I have 
often used them myself in my practice, but I have invariably 
found that they give too small values both for the drop and: 
the increase in excitation. 

The results obtained from these diagrams and from actual 
tests vary to different degrees according to the design of 
the machines, even when the predetermined saturation curve 
and short circuit curve agree to a fraction. They can only 
be made perfectly reliable for a series of similar machines 
after certain corrections, which then remain constant for a 
uniformly designed series. 

On the whole, Mr. Heyland’s advice seems to convey the 
following :—(1) Saturate your poles as highly as possible. 
(2) Introduce as much resistance as you like at the joints 
in the field. (3) Reduce the variation of magnetic leakage 
from no load to full load. (4) Use closed slots with 
small iron bridges. (5) The results obtained are, he says, 
exceedingly good, considering the small excitation of the 
machine. (This excitation being for full load 1°45 per cent. 
for cos. ¢ = 1, and 2°07 per cent. for cos. ¢ = ‘85, for a. 
three-phase load of 750 KW.) 

Taking these points in sequence, I totally disagree with 
the first and essential recommendation, for the simple reason 
that the saturation of the pole body has only the slightest 
influence on the “ drop” of an alternator. 

This “ drop ” may be assigned to four principal causes :— 
(1) Demagnetising eddy currents set up by leakage fields, 
either due to armature or field current, or both. (2) Ohmic 
resistance of armature. (3) Increase in field leakage 
between no load and full load. (4) Armature self-induc- 
tion. 

Of these the second requires no discussion; the first and 
third can be met, to a certain extent, by careful designing, 
and are then not important; the fourth is responsible for the 
bulk of the drop. 

The self-induced field, due to the armature current, is a 
purely local phenomena, taking place immediately around 
the slot or slots in which the armature winding is embedded. 
This locality being, however, situated in the path of the main 
field, affects the magnitude of the same. 

Obviously, the best way to guard against this self-induced 
field is to make its path as difficult as possible ; this can be 
achieved by saturating all the iron in the immediate neigh- 
bourhood of the slots, therefore by working with very high 
densities in the armature, by using a large air-gap, or by. 
keeping this smaller and saturating the pole shoes. It is 
not necessary to go further than the pole shoes. When 
working with very high saturation in the armature, it is 
incumbent on the designer to very carefully calculate his 
machine, as. otherwise the prescribed voltage may not be 
obtained, and as a rule the speed of an alternator is 
absolutely fixed. 

The degree of saturation in all or any other parts of the 
machine has no further influence on the “drop” of the 
alternator, as far as the self-induced field is concerned ; it has, 
however, a very marked influence on the amount of increase 
in the exciting energy required to keep the terminal volts 
constant from no load to full load. This increase should not 
be too large, not only on account of the additional expense in 
copper it necessitates, but also in order that if occasion 
requires, the normal terminal volts may be kept up without 
undue heating of the field coils, even if the power factor 
should occasionally sink below the expected limit. 

_ The high saturation at the point I have mentioned is not 
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always in itself sufficient to bring the-working point beyond 
the knee of the saturation curve ; it is therefore quite possible 
to design a perfectly regulating alternator with the working 
point on the straight part of this curve. The advantage 
thus gained will be a very small variation of exciting energy 
from no load to full load. How far the densities in the less 
important portions of the magnetic circuit, 7.¢., poles, pole 
yokes, and back of armature slots are to be pushed, is purely 
a matter of £s.d. Bearing in mind the relative costs of 
copper as against steel and cast-iron, and the extremely 
rapid increase of ampere turns with the density beyond com- 
paratively low values, it will be obvious without closer 
examination that the most economical conditions are far 
removed from saturation in those parts. 

This consideration will also bring home the necessity of 
avoiding the second recommendation, i.¢., additional resist- 
ances at joints in the places suggested. 

I myself do use additional air-gaps in the special type of 
alternator which I have developed, but both their situation 
and their purpose are quite different. 

It would certainly not do to design a machine with no 
magnetic resistance at all, since the output must then always 
be nil whatever the excitation, but I think we need not fear 
of ever committing such a mistake. 

I fully agree with the third recommendation. This can 
be met, as I said before, by careful disposition of the several 
parts of the cirenit. 

The fourth suggestion has partially been dealt with in my 
objections to the first. 

I may add, however, that, together with the author, I 
consider a fully saturated portion of iron, such as these 
bridges will undoubtedly be at times, of approximately equal 
permeability to air; I consequently fail to see why the 
leakage field should vary more with the armature current 
across a gap than across a highly saturated bridge, which is 
admittedly practically the same as a gap, Whatever the 
magnitude of the magnetic flux which is required to saturate 
these bridges, this flux must be detrimental ; it is bound to 
depend at times on the armature current only, since these 
bridges will be saturated by the main field only when in 
close proximity to the poles. If we remember that the 
E.M.F. induced in the armature lags by 90° behind 
the inducing field, and that according to the amount of self- 
induction or capacity in the circuit upon which the alter- 
nator is working, the armature current again lags behind or 
precedes this E.M.F., it will be easily seen that this 
armature current will often act on these bridges when they 
are removed from the direct influence of the poles, and are 
therefore not saturated; this, of course, is equivalent to an 
increased self-induction—that is, an increased * drop.” 

A natural consequence will also be a varying magnetic 
resistance offered to the self-induced field under different 
conditions of load. 

The open slots are therefore preferable from the point of 
view of “drop”; they are, however, apt to set up pulsa- 
tions throughout the whole magnetic circuit, and that is 
the point to be avoided, and one which can be avoided, and 
is being avoided daily by careful disposition. 

Open slots often necessitate laminated pole shoes, and this 
can only be advantageous since it leads to an increased shoe 
density, all else being equal. 

The fifth point is, of course, one of opinion. I think, 
however, that I will not be the only one to hold that a 
750-KW. three-phase alternator should not require more 
than 1—1°2 per cent. excitation at full load, with a load 
factor of 85, more especially a machine with a pretence to 
good regulation. 

Of course, the excessive excitation in the Heyland 
machines was necessary in order to keep down the field 
copper to a reasonable amount, and the great number of 
ampere-turns required are naturally due to abnormal satura- 


tion in those parts of the magnetic circuit where such — 


saturation is not necessary. 

I append some figures obtained from actual tests on an 
alternator designed by me as far back as 1895 or 1896. 
This machine is based on the principles I here advocate in 
opposition to Mr. Heyland’s, 

T may say that since then I have obtained even better 
results, for smaller weights per kilowatt, but I choose this 
older machine so as to show that. the results which Mr. 


Heyland thinks extraordinary to-day have not only beep 
qualled, but surpassed in this country some four years ago, 
This machine is one of several which have been working jn 
large central stations in England for the last five years 
and have not given five minutes’ anxiety to their pro. 
prietors. 

It is, of course, difficult to compare more than the 
respective copper weights of the two differently designed 
machines. They greatly differ in size, the advantage being 
all on the side of the larger machine, and my weights include 
a heavy bedplate with two bearings, shaft, heavy fly-wheel 
field, guard covers, in fact, the complete machine, whereas 
Mr. Heyland only gives the weight of his armature and field 
without shaft, bedplate or anything else. In addition to 
this, a great portion of my magnetic circuit consists of cast- 
iron. I give the data for this machine both as a single 
phase and as a three-phase alternator; speed and “ drop” 
being the same in both cases. 

As single-phase :— 

125 xw. at 375 revolutions, 2,250 volts. 

Exciting energy at full load = 685 watts or ‘55 per cent. for 
power factor 1. 

“Drop” as defined by me = 4:3 per cent. for power factor 1. 

Highest temperature rise in the machine after continuous running 
at full load = 30° F. 

Total weight = 154 tons (Engl.) whereof 2,200 lbs. (Engl.) are 
co Tr, 

Total weight per kw. = 278 Ibs. whereof 17°6 lbs. (Engl.) are 
copper. 

As three-phase :— 

280 xw. at 375 revolutions. 

Exciting energy at full load = 1,020 watts or ‘43 per cent. for 
power factor 1. 

Highest temperature rise = 45° F. 

Total weight = 154 tons whereof 3,500 lbs. are copper. 

Total weight per kw. = 124 lbs. whereof 12°5 lbs. are copper. 

A number of much larger machines, which I have lately 
designed on the same lines, are now being built by Messrs, 
Rosling, Appleby & Fynn, Limited, of Bradford, for use at 
central stations in this country. 

Val. A. Fynn, 


Electric Automobiles. 


With reference to Mr. Joel’s statement (ELECTRICAL 
Review, January 4th, p. 5) in regard to electric auto- 
mobiles, viz., the cost for electric traction “comes 
out at 1}d. per mile for two passengers. This is the 
cost for electric energy only, and compares most favourably 
with the cost of petrol, steam, or horse-drawn vehicles,’ 
allow me to give my own personal experience. I possess a 
“ Star” motor car, which carries three grown-up passengers, 
and which I have run for 700 miles with the full load (three 
grown-up persons). Five gallons of petrol I have found 
will run the car a minimum distance of 80 miles over hilly 
country. A 41-gallon cask of petrol costs 46s. 3d., that’ is 
to say, the cost per mile per passenger is 


46s. 3d. x 5 
41 x 80 x 8 


According to Mr. Joel, the cost per mile per passenger 
for electricity is 


= '280d. 


+ 2 = 625d. 
or 2°23 times as much as for petrol. 


Electricity in the Manufacture of Sugar.—The 
Central News says experiments are at present being made by 
a French firm with a new sugar manufacturing apparatus, 
which promises to reduce considerably the cost of sugar and to 
practically revolutionise the sugar trade. The improvement 
consists in passing an electric current through the juice by 
means of zinc plates inserted in a series of tanks, the juice 
being mixed with manganate of lime. Several successfal 
experiments have been made, and it is said that the action of 
the electric current in connection with the manganate of 
lime has a wonderful effect on the clarification of the juice 
The process will shortly be tried on cane juice in Spain 
Trinidad. 
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BUSINESS NOTES. 
Electrical Wares Exported. 


WEEK ENDING JAN. 9TH, 1900. WEEK ENDING JAN. 87H, 1901. 
Adelaide, Teleg. mat... Value £75 | Adelaide ..  ., - Value £82 
Amsterdam .. Pe 40 Amsterdam .. 
Beira. Teleg. mat. »  Teleg. cable 4,950 
Bombay. Teleg. wire .. Boca. Teleg. mat. 
Brussele .. $e Teleg. wire .. 46 
Buenos Ayres... 548 | BuenosAyres.. 
Calcutta .. Teleg.mat. .. 1,743 
Cape Town .. Teleg. wire 204 
Christiania .. ‘tte pa 618 
ss Teleg.mat. .. 156 | Cape Town é 
Durban ee «(687 Chinde 39 
Teleg. mat. 118 Durban... 618 
East London es 180 East London. Teleg.mat. .. 449 
Fremantle .. 7 Hamburg .. 
Gibraltar Teleg. mat. .. 1,100 
Ghent ae 56 Hong Kong... Se 
Gothenburg 20 Lyttleton .. on 81 
Hamburg. Teleg. mat... 200 Mauritius .. os) 
Hong Kong. os es oo Melbourne. Teleg. wire +» 1,200 
Jamaica ee ee 13 Moji .. oo 10 
Me: bourne --. os se oe Port Elizabeth .. OF 27 
New York .. 12 St. Helena, Teleg. mat. 1,946 
Teleg. 809 | Shanghai .. oe 178 
Osaka. Teleph.cable .. Singapore .. ws 67 
Ostend ds 53 Sydney +. 2,042 
Oiego. Teleg. wire 1,357 a Teleph. cable .. +» 1,670 
Port Amelia. Teleg. mat. .. 1,155 Wellington. 
ae az 45 ” Teleg. mat. 1,241 
Rio Janeiro. . 38 
Teleg, mat... 396 
.  Teleg. mat. 644 
St. Petersburg .. 
pe Teleg. paper .. 242 
Shanghai Se we 84 
Singapore we 104 
é: Teleg. mat. 444 
Sydney ee 88 
” Teleg. mat. .. 1,058 
Wellington .. 87 
Telephones 1,140 
Total .. £12,497 Total- £21,700 


Auction Sale,— Particulars are given in our Auction 
Notices to-day of the proposed sale by auction of the works’ 
premises, Haunch of Venison Yard, Brook Street, W. 


Bankruptcy Proceedings.—At Bangor on 38rd _ inst. 
the adjourned public examination of Frederick Ludovic Lloyd 
|.indsay, electrical engineer, Bangor, was closed. Mr. W. Thornton 
Jones appeared for Mr. Browning, the petitioning creditor, with 
whom the debtor was at one time in partnership. The debtor had 
been the manager of a firm of marine engineers. He invested 
£4,500 in the concern, which came to grief, everything being lost. 
‘The examination was closed. 


Dissolution.—Messrs. J. B. Robb, J. Topping, and 
T. R. Topping, jun. (J. B. “Robb & Co., electrical engineers, 
King Street, Wigan), have dissolved partnership. Mr. T. R. 
‘Topping, jun., will attend to debts, &., and continue the busi- 
ness in his own name. 


Books Received.—“ Report of the U.S. Commissioner 
of Fish and Fisheries.” Washington: 1900. z 
“ Lockwood’s Builder’s and Contractor’s Price Book, 1901. 4s. 


Cable Connector Insulators.— Messrs. R. W. Blackwell 
and Co., Limited, send us particulars of a small rubber watertight 
and waterproof cable connector insulator. They have already supplied 
a number of these fittings, which are used for connecting up car 
motors, but their use may be extended almost to any other purpose 
where a connection is required to be made in small cables. A copy 
of the list and samples will be sent on application. 


Canterbury Assessment,—At the Epiphany Sessions 
for the City of Canterbury on Wednesday the Recorder (Mr. Frank 
Safford) delivered his judgment as arbitrator re the Canterbury 
Klectric Light Committee v. the Canterbury Assessment Committee. 
Mr. G. T. Drury appeared for the appellants, and Mr. J. Plummer, 
clerk to the Guardians, represented the respondents. The Recorder 
said that this was an appeal to give relief in respect of the assess- 
ment made on April 10th with regard to the electric light works 
and dust destructor. It was not referred to him to determine for 
the parties in what manner future assessments should be arrived at, 
but it might be that certain short facts which he had found might 
serve as some guide. At the hearing the question was raised 
whether the premises were capable of separate assessment. With 
regard to the electric light works, the receipts and expenditure to 
March 31st, 1900, were given and relied upon by both parties for 
the purpose of ascertaining the proper amount which the works 
should be assessed at. The receipts, after deducting working expenses, 
were accepted by both parties at £2,041. He found the electric 
light works and dust destructors were capable of being distinct and 
separate occupations of value, and were properties capable of 
separate occupation’s assessment. He found that the lamp standards, 
with the exception of the perishable parts, were not to be considered 
tenant’s capital. The respondents satisfied him that in placing the 
ross value at £1,050 they had not placed it too high, but they had 
failed to satisfy him that the deductions they had made were suffi- 
cient. He found the rateable ‘value of the electricity works to be 
+370, and it must be reduced accordingly ; but it had to be further 
reduced by deducting £27 for the mains in parishes outside the 


Canterbury Union, thus making the value £343 for Canter- 
bury parish. With regard to the dust di ctor, he found the gross 
value £180, With regard to the costs, he saw no reason why they 
should not follow the ordinary course, and respondents. being unsuc- 
cessful must pay the costs. On the application of Mr. Drury the 
report was ordered to be entered as judgment at Quarter Sessions, 
and it was agreed that the costs should be taxed out of sessions. 
The original assessment was £700 for electricity works (not including 
mains) and dust destructor £250. The Council offered £420 for the 
= but the Assessment Committee declined to settle for less than 
600. - 


Catalogues, Lists and Calendars.—The B.T.H. Co.’s 
December eg let (No. 83) is devoted to descriptions and numerous 
photographic illustrations of direct-connected traction and power 
generators. The sets shown are included in views of the Dublin 
(Ringsend), Clontarf, Cork, Colombo, North Staffordshire, and 
Sheffield tramway stations; an armature spider casting, and field 
frame for 2,700-Kw. generator are shown separately. 

Messrs. E. F. Moy, Limited, of Camden Town, send us.a wail 
calendar with monthly sheets and bold figuring. 

From Lassahn & Co., Rixdorff by Berlin, we have a well printed 
price list of screws and terminals for electricians. The firm has a 
small but well fitted factory, and turns out good work. 

The Cape Asbestos Company, Limited, has brought out a neat 
desk-standing monthly calendar for the year 1901. : 

The Sun Electrical Company has issued a catalogue of new designs 
in electric light fittings. There are a number of nice designs in 
fancy pendants, and some specially pleasing vestibule lights and 
brackets. The Louis XV. and XVI. candle fittings are particularly 
good, and there is something majestic about the “ Empire.” Dining 
room fittings, standards, and electroliers of more or less elaborate 
design have all been given attention by the Sun Company’s 
staff, and altogether the collection given in this catalogue is an 
excellent one to place before those considering the lighting of 
mansions or private houses, and so on. Prices are given in tabulated 
form at the end of the book, where are also to be found a variety 
of glass shades. We understand that the Sun Company is issuing a 
special edition of this publication, the chief feature of which will 
be a spring-back binding, which will enable contractors to extract 
pages at any time they may require to do so. 

From the London office of the Loraih Steel Company (29, Great 
St. Helens, E.C.) we have received a copy of their latest catalogue, 
giving some admirable illustrations showing a large number of 
sections of girder rails, and stating weights per yard and per mile ; 
the. rails range from 66 lbs. to 109 lbs. per yard. Slot rail sections 
shown in the same excellent way range from 62 to 80 lbs. ; standard 
tee rails from 50 to 100 lbs.; guard rail sections of several sizes are also 
in evidence. The Lorain method of guarding tee rail curves by fasten- 
ing the special-shaped guard securely to the tee rail is illustrated. 
Some first-class special work for crossings, curves, frogs, switches, 
&c., also numerous joints for different purposes are included, and a 
few pages are devoted to street-car trucks. The illustrations are 
so large and so well executed, both by block-maker and printer alike, 
that the catalogue is quite an attractive art album relating to Lorain 
street tramway and railway track work. 

A new list, neatly bound in red covers, of resistance materials 
has been issued by Messrs. W. N. Brunton & Son, of Musselburgh. 
The list is claimed to be very complete, and to comprise resistances 
from 12 to 51 times that of copper. The firm makes a speciality of 
“ Beacon” wire, which is said to be the highest resistance wire 
on the market, and is now being used by leading electrical 
engineering firms in England and on the Continent. The list also 
gives prices, &c., of a special brand of “‘ Atlas” armature binding 
wire, and prints showing some shapes of wire that the firm have 
been drawing for the electrical trade. A few blank pages are left 


_ for notes. 


The India-Rubber, Gutta-Percha, and Telegraph Works Company, 
Limited, have brought out a wholesale price list of vulcanised india- . 
rubber manufactures. Attention is called to certain alterations in 
prices which came into force on January Ist. 

A new edition of their catalogue of electrical engineering plant 
has been issued by the Brush Electrical Engineering Company. 
The Mordey-Victoria and Brush “Inductor” alternators, Brush 
series dynamos, “ Universal” two-pole direct current dynamos, 
medium and high speed alternating current single-phase motors, 
“ Universal ” engines direct coupled to Mordey-Victoria or Brush 
inductor alternators, transformers, high tension switches and fuses, 
high and low tension switch fuses, lightning arresters, “ Brush- 
Geipel ” automatic regulators, Brush and Brush-Vienna arc lamps, 
also enclosed arc and incandescent lamps, are all described. The 
illustrations are excellently arranged and printed, and the general 
get-up of the list is all that can be desired. 

The Westinghouse Companies’ Publishing Department sends us a 


‘copy of circular No. 1,037, in which engine type glternators are 


particularised and fully illustrated. 

- There was recently sent to us a well bound catalogue of the Crosby 
Steam Gage and Valve Company; of Boston, U.S.A., and London. 
Pressure and vacuum gauges of various styles, test pumps, steam 
whistles, steam engine indicators, feed-water regulators, valves, 
planimeters, and a variety of other fittings of a like character are 
detailed, and numerous-first-class blocks are used to illustrate them. 


_ Directions are given for connecting Sargent’s electrical attachment 


and the circuit closer to Crosby indicators. The Crosby Company 
has been producing boiler and engine fittings for nearly 30 years, 
and has brought about various improvements with a view to securing 
a higher degree oi economy, better working, and affording security 
to human life. 

Messrs. Davey, Paxman & Co. have placed before us a price list of 
their Peache patent high speed engine. The general features of the 
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engine, which are more or less familiar to our readers, are.described, 
and by means of sectional drawings and tabulated details, the 
dimensions, capacities, prices, and so forth, are ascertainable of 
single-crank and three-crank engines. 
*. Messrs. G. G. Blackwell, Sons & Co., Limited, of Liverpool, send 
us a booklet relating to their special refractory and furnace linings. 
Their magnesite bricks are claimed to be specially advantageous for 
use in the linings of open hearth. and reheating furnaces for steel, 
and also for the smelting works where lead, copper, silver, spelter, 
zinc, and other metals are treated. They will stand exceedingly 
high temperatures, and are claimed to last four or five times as long 
as the best silica brick made. 

The Eastern Telegraph Company has sent us one of its very 
handy little pocket note-books with perpetual calendar, particulars 
of telegraph lines and rates, and a map of telegraph cable routes. 


Electrical News from Australasia.—Our contem- 
porary, the Australasian Ironmonger, contains in its current issue 
some interesting notes of electrical development schemes in 
Australasia :— 

_A power station of over 1,000 u.P is about to be erected at the 
corner of Ridge Street and Miller Street, at North Sydney, in con- 
nection with the local tramway system, the machinery for which is 
now in process of manufacture. - 

In New Zealand the City of Auckland and the Municipality of 
Greytown have passed Bills through the Lower House to enable 
them to make arrangements for electric lighting, and the supply of 
electricity for public or private purposes. It is proposed that 
the Waiohine River should be utilised to provide the motive power 
for the Greytown scheme. The Roslyn Tram Company (Dunedin) 
have substituted electric traction for ho1se cars on the extension to 
Maori Hill. This is the first electric tramway in New Zealand. 
The cars are handsome, comfortable, lighted by electricity, and 
capable of travelling at a greatspeed. As this line has proved such 
a success, there is every likelihood that it will be followed by other 
lines within Dunedin itself. 

In South Australia Barker & Co., of Adelaide, are negotiating 
with the Port Pirie people for the installation of an electric plant: 
The municipality has a contract with thé gas company for lighting 
40 lamps, which has some three years to run; but it is willing 
to allow Barker & Co. to erect poles and wires for private lighting. 
At a meeting of ratepayers on November 14th a resolution was 
passed recommending the Council to grant such leave, “subject to 
the Corporation satisfying themselves that the rights of ratepayers 
will be fully conserved.” : 

In Tasmania the lighting of Devonport by electricity or gas is 
provided for in a Bill now before Parliament. Power is given the 
local authorities to borrow £11,000 for carrying out the work. 
With this sum either electricity or gas is to be installed for lighting 
and power purposes within and around the town. Before borrowing 
the money, however, the assent of the ratepayers has to be obtained, 
and the work when completed is not to carry a heavier lighting rate 
than 2s. in the £, 

Tn Victoria the Melbourne and Metropolitan Gas Company, being 
compe!led to charge a uniform rate for all gas supplied, is challeng- 
ing the right of the Melbourne City Council to supply electricity 
for motive power at 3d. per unit, when thé charge for lighting is 
5d. and 6d. per unit. A writ of injunction has been issued by the 
gas company to restrain the Council from continuing to differentiate 
the charges. 

From Melbourne comes the news that a great cry was raised in 
labour circles early in the month at the reported acceptance by the 
City Council of a tender for imported machinery, even though a 
local manufacturer had offered to supply the plant more cheaply. 
The Age stated that the tenderof D. Diercks & Co., Prop., Limited, 
had been accepted for two motors at £1,017 10s., whereas 


Mr. G. Weymouth quoted £975. It turned out, however, that Mr. . 


Weymouth’s tender was £975 for the motors, and £213 10s. for 
certain spare parts, which were quoted separately, but which were 
seemingly included in the importing firm’s price. In dealing with 
the Age’s protest, the Mayor said the colonial firm’s tender so far 
from being lower was really 17 per cent. higher. Things being 
equal, the City Council desired to see work done there on all occa- 
sions, but they could not be expected to go so far in encouraging local 
industry. Several members were in favour of accepting the local, 
manufacturer's tender, even at such an advance, but the great 
majority were against it. 

In Western Australia the Boulder Municipal Council has decided 
that all electric light installations must be made by the proper 
employés of the Council, and in all cases where private persons 
make installations the Council will refuse to supply electric 
current. 

In Mount Morgans, a newly gazetted municipality, some 130 miles 
north of Menzies, a successful trial of -Western Australian Mount 
Morgans electric lighting plant was made a few daysago. The 
town will shortly be lighted from the “ Westralia” by the Mount 
Morgans Electric Light Company. 


Fire.—A fire which cccurrcd at the Dover Oollieries on 
Sunday night was due to the fusion of the electric light wires, but 
the damage done was slight. 


Installation Work in 1900.—Messrs. Drake and 
Gorham inform us that during the past year a large number of 
installations have been erected. Amongst the country houses may 
be mentioned :—Panshanger for Earl Cowper, K.G., Blackmoor for 
Earl Selborne, Doddington Park for Sir Delves Broughton, Bart., 
Hardwicke Grange for Frank Bibby, Esq., Moor Hall for 
John Balfour, Esq., Whitney Court for James Hope, Esq., 
Epperstone Manor for Francis Ley, Esq., Straffan House for 
Bertram F, Barton, Esq., Sarisbury Court for W. Garton, 


Esq., Balcombe Place for E. Tate, Esq., Fowey Hall for C. H. 
Hanson, Esq., Kildrummie Castle for James Ogston, Esq., Cawston 
Manor for George Cawston, Esq., Vivod for Capt. Best, The 
Outwoods for C. W. Catt, Esq., Woodcote Hall for Capt. Foster, 
Gallowhill Hall for R. Clayton Swan, Esq., Hallaton Hall for 
S. Nevins Bankart, Esq., Bereleigh for Col. Hudson, Pitchford Hall 
for Col. Cotes, Eyrefield Lodge for Capt. Loder, Hanworth Hall for 
Major Barclay, Pinkney Park for Col. Turnor, Hamels -Park for 
H. Shepherd Cross, Esq., M.P., Whitchester for A. Smith, Esq., 
Heybridge for J. W. Philips, Esq., Bilton Dene for C. F, 
Hutchinson, Esq., Howbury Hall for J. E. Platt, Esq., Rettendon 
Hall for A. W. Craig, Esq., Deansgreen for J. E. G. Grove, Esq,, 
Debden Hall for J. A. Fielden, Esq., Makerstoun House for 
H. Scott Makdougall, Esq., Barnacre Lodge for T. H. Rushton, Esq , 
Faircrouch for F. W. Manson, Esq., Bullington House for N, 
Nicoll, Esq., Newlands Park for J. H. Edwards, Esq., Heatherside 
for Mrs. Moore, Naughton House for Col. Anstruther Duncan, 
Abberley Hall for W. Jones, Esq., Tudor Grange for Alfred F, 
Bird, Esq., Higham Grange for Hon. EK. H. Pierrepont, Moniaive for 
Mrs. Montieth, Stratton Audley for J. Blundell Leigh, Esq., and 
others. Contracts have also been concluded for the electric light- 
ing of Brockhampton Park for Fairfax Rhodes, Esq., Glengonnar 
for Sir Edward Colebrooke, Bart., Highgreen Manor for C. W. 
Bell, Esq., &c., and the work will shortly be commenced. The 
London work includes the houses of Lady Beauclerk, Hon. Mrs. 
Algernon Bourke, Hon. Miss Plunket, Capt. Beaumont, T. F. Blackwell, 
Esq., C. E. Tritton, Esq., Henry Tate, Esq., Mrs. Gardner. Large 
installations are being carried out for the Mazawattee Tea Company, 
Calico Printers’ Association, and Aldershot Camp, in addition to a 
number of mills in various parts of the country. The whole of the 
electrical equipment for the lighting of Ingleton was also installed 
during the past year. Orders continue to flow in from the trade for 
the various specialties supplied by the firm, such as Nevile patent 
automatic accumulator switches, spring contact switches, &c. The 
Jandus lamp still maintains its position in the enclosed arc industry. 
After several years of experiment the alternating lamp has now 
been introduced, and special lamps have been brought out for use 
on tramway and high voltage circuits. 


Italy.—The Italian Minister of Agriculture has just: pub- 
lished some interesting statistics on the hydraulic energy utilised 
for the development of electricity during the year 1899. A 
correspondent writes that “it appears that no less than 2,909 con- 
cessions were made in this connection—2,791 for traction, public 
lighting, and the generation of motive power; 26 for domestic 
uses and 92 for various other purposes.” 


_Leeds.—An electric launch will shortly be running 
on the Waterloo Lake, Roundhay Park. It will be 55 feet long, 
and will accommodate about 70 persons. The Thames Electric and 
Steam Launch Company are the designers and builders. 


The Liverpool Case Dismissed.—The hearing of the 
case in which Edwin Isherwood, of the firm of Isherwood Bros., 
electrical engineers, South John Street, Liverpool, was alleged to have 
abstracted electricity from the Liverpool Corporation supply, took 
place before Messrs. Thomas Bell, Alfred Booth, and Thomas Linton 
in the Liverpool Police Court on the 4th inst. The case was heard in 
the Court nearly three weeks ago, but as the two magistrates who 
heard it were divided in opinion, the case came on for fresh hearing. 
Mr. W. H. Quilliam appeared for the defendant, and Mr. Pierce for 
the Corporation of Liverpool. 

Mr. Pierce stated that the defendant’s premises consisted of an 
office and a workshop, which had been lighted by means of nine 
electric lights, and.an extraordinary diminution in the quantity of 
electricity consumed had been noticed. In Jan the consump- 
tion was 28 units. In March it had fallen to 19; in April to 15; 
in August to 5, and in September to 2. Observing this the officials 
of the Corporation made inquiries, and got into communication with 
a youth named Lake, who had been employed by Isherwood. Lake 
had stated that he saw Isherwood attach a copper wire from the 
wire leading to the meter, to the wire leading from the meter, and 
by this device, counsel asserted, the electric current was diverted 
and went for consumption without passing through the meter, and 
consequently without being registered. 

Albert Addison Lake being called, said that defendant told him 
where he had made the connection between the wires, that he had 
done it because the meter registered too much, or that the Corpora- 
tion charged too much, and that he did not see any harm in taking 
it out of them. He (witness) had seen the defendant at that on other 
occasions. Cross-examined by Mr. Quilliam, the witnessadmitted that 
he had been dismissed because he was inattentive to his work. He 
had told another workman named Morgan that he had seen 
defendant making the connections, and thatif he treated him shabbily, 
he would be revenged on him. 

Defendant emphatically denied the evidence of the witness Lake, 
and Mr. Quilliam laid stress upon Lake’s remark about being 
revenged on his old employer. 


The magistrates found that the charge had not been proved, and — 


accordingly dismissed the case. 


Trade Announcements, — Mr. L. Broekman has 
removed his offices from No. 34, Victoria Street, to 12, Dartmouth 
Street, Queen Anne’s Gate. The steadily increasing orders for 
installation of Epstein accumulators, as now made by the sole 
licensees, Messrs. W. O. Rooper & Co., of Stafford, for whom he 
is acting as representative, render these storage batteries* Mr. 
Broekman’s principal speciality. We are informed that light 
secondary cells for traction purposes, train lighting, and automobiles, 
in which the positive, or working plates, are of Planté formation, 
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while the negatives consist of metal gauze, treated by a special 


process, have also been developed to a high degree of perfection, 
and are now ready for supply on a commercial scale. In thus 
realising the aim of effecting an efficient combination between low 
weight of batteries and great lasting power, it is stated that an 
important advance has been made on all other attempts in this direc- 
tion. Mr. Broekman also states that he is giving considerable 
attention to the design and construction of motor vehicles, both 
electric and petrol, for all purposes, and through the support 
afforded him from a London automobile works, he is in a position 
to arrange for trials, and to demonstrate the working of the latest 
improve nents. : 

Messrs. Blake & Knowles Steam Pump Works, Limited, of 175, 
Queen Victoria Street, inform us that their Manchester representa- 
tives, Messrs. Doherty & Donat, have opened a showroom at 82 and 
83, Deansgate Afcade, Manchester, where a selection of the Blake- 
Kuowles pumps will be on view, these comprising their power and 
steam-driven types of pumping machinery. 

‘he Telautograph Company, Limited, has taken larger premises 
at 19, New Union Street, Moorgate Station, H.C. 

The business of Messrs. Crowther & Co., of Manchester, has been 
formed into a limited company, with the title ‘“ Crowther & Co.’s 
Elcctrical Industries, Limited.” The registered offices are at 43, 
Lower Mosley Street, Manchester. 


Trade in 1900.—Messrs. Geipel & Lange inform us that 
their business during the past year has been the largest on record, 
satisfactory increase having taken place in all departments. The 
orders for Geipel’s patent steam traps have been largely in excess 
of those for the previous year; the trap obtained the “ Hors 
Concours” award at the Paris Exhibition, and was used exclusively for 
drwining the steam pipes there. They have carried out a number 
ot electric power installations in important works, mostly on the 
three-phase system with Brown-Boveri plant, for which they hold 
the agency for the South of England. They have lighted a number 
of country mansions, using water, steam, and oil engines, and sup- 
plied the whole of the generating plant for the New Grand Theatre 
at Clapham. In the course of the year they have added the follow- 
ing to the agencies they already held, viz., Ward-Leonard apparatus, 
The Vulcan Electricity Meter, both ordinary type and prepayment 
type, which they have already supplied to important municipal 
elvctricity supply works, one Corporation alone during the past 
mouth taking-over 100 of these meters. The Centrator Motor Speed 
Reduciag Gear, which enables a high speed motor, at a very small 
extra cost, to be converted into a slow speed motor with no loss in 
efliciency. The Chapman Voltage Regulator. For traction work, a 
new line of circuit breakers has been introduced with success. The 
department which deals with the supply of accessories to the trade 
has also done a large and increasing business in their several 
specialities. 


ELECTRIC LIGHT AND POWER NOTES. 


Bath.—Mr. Manville is to advise the Surveying Com- 
mittee how to improve and alter the destructor. 


Batley,—The L.G.B. has sanctioned the borrowing by 
the Corporation of £25,402 for electricity works. The Corporation 
will proceed with the erection of a generating station at an early 
date. 

Beckenham.—The U.D.C. is going to apply for leave 


to borrow £20,000 for extensions of the electricity works. ‘“ 


Blackburn,—The Electrical and Tramways Committee 
recommends the Corporation to increase the salary of Mr. Giles, 
the electrical engineer, from £500 to £700, on condition that he 
remains at Blackburn for four years. It is also proposed that he be 
paid an additional £150 per annum in respect of the electricity 
po tramway extensions, which will involve an outlay of about 

200,000. 


Bradford.—The Electricity Committee has resolved that 
the consideration of the charges to the Tramways Committee for 
the supply of electricity be deferred. until the end of the financial 
year in March. . 


Brighton.—The T.C., at its last meeting, passed a report 
from the Lighting Committee, intimating that approval had been 
ziven to a proposal of Mr. John Christie, resident engineer, to place 
an order with Messrs. Willans & Robinson, Limited, for the addi- 
tional condensing plant which would be required for the new sets 
already ordered, at a cost-of £900. The committee had agreed to 
the terms for the supply of electricity for tramways purposes set 
out ina joint report of the tramways engineer and the resident 
chgineer of the electricity works. It had been decided that appli- 
cation be made to the L.G.B. for sanction to borrow, for a period of 
25 years, a sum of £13,200 for the purposes of the electricity under- 
taking of the Corporation. 

Bristol.—The Council has sanctioned the purchase of 
two steam engines and dynamos, at 4 cost of £4,390. 

Caledonian Electric Power Company's Scheme.— 
There is every indication that the order of this company will meet 


With great opposition from the following among other Councils :— 
Glasgow, Greenock, Renfrew, Helensburgh, Clydebank. 


Carnarvon,—The T.C. has resolved that the application 
of Mr. E. W. J. Peterson for a prov. order to ‘light the town with 
electricity, which it had previously agreed to support on certain 
conditions, be now opposed. 


Cleckheaton.—The Electricity Committee has received 
a report from Messrs. Gibbings and Baker upon the proposed 
electric lighting scheme. The three-wire direct current system, 
with 230 volts at consumers’ terininals, is recommended, and 
provision is to be made for supplying power to the electric tram- 
ways, agreed upon with the British Electric Traction Company, 
Limited. ‘The high-speed vertical type of engine is to be adopted, 
with jet condensers and Lancashire boilers; the initial capacity of 
the station is put at 300 kw. for lighting. The total capital outlay 
is estimated at £16,727, with £5,740 in addition for refuse 
destructors. The Committee adopted the report, and will apply to 
the L.G.B. for sanction to the necessary loans. 


Colwyn Bay.—The Electricity Committee has instructed 
Messrs. Lacey, Clirehugh & Sillar to prepare specifications and 
plans for extension of plant, which has become necessary owing to 
the increased demand for current. ; 


Darlington.—The E.L. Committee has appointed Mr* 
C. A. Frost assistant electrical engineer, at £120 per annum. 


Derby.—The T.C. has agreed that the salary of their 
engineer, Mr. T. P. Wilmshurst, be increased from £350 to £400 
per annum, and afterwards by £50 per annum to £500. 


Dorking.—The U.D.C. has brought its negotiations with 

“the West London and Provincial Supply Company, Limited, to a 

satisfactory conclusion, and the necessary agreements are to be 
executed as soon as possible. 


Dublin.—A joint report has been submitted to the E.L. 
Committee of the Corporation by Mr. Hammond, consulting elec- 
trical engineer, and Mr. Harty, borough surveyor, with regard to 
the tenders for the erection of a power station at Pigeon House 
Fort. Mr. Hammond has suggested various alterations in the 
design of the buildings, by which it is believed the cost will be 
reduced to £27,000. The four firms who originally tendered are to 
be asked to amend their tenders in accordance with the modified 
plans and specifications. > 


East Grinstead.—The D.C. has decided to spend £25 
in employing an expert to report on the prospects of an electric 
light undertaking in the town. 


Eccles.—The T.C. has received the sanction of the 
L.G.B. to the borrowing of aloan of £5,308, which represents the 
excess expenditure on the working of the electric light under- 
taking. 

Holyhead.—The U.D.C. is making inquiries with the 
view of getting a supply of electric light for the district. Some 
experts have suggested three turbines. The cost is approximately 
placed at £18,000. ‘ 


Felixstowe.—The D.C. is asking Sir W. H. Preece 
advise on the question of electric lighting. 


Glasgow.—At a meeting of ratepayers in the district on 
2nd inst. it was resolved that the Corporation should light Great 
Western Road by electricity at the earliest possible moment. The 
poles at present in use for tramway purposes are considered 
suitable for this mode of lighting, but in their unlighted condition 
in the middle of. the road are considered a source of danger. 
Prof. Young presided, and Prof. Andrew Jamieson spoke on the 
advisability of the retention of the centre poles, provided they are 
lighted by electricity. This agrees entirely with the view expressed 
by us last week. 


Grimsby.—The electricity supply was inaugurated on 
January Ist, the current being switched on by Alderman Dobson, 
chairman of the Lighting Committee, in the presence of a large 
number of members of the Corporation and visitors. Mr. A. W. 
Vignoles is the resident electrical engineer. 


Ilfracombe.—The U.D.C. has resolved to transfer its 
prov. order for electric lighting to a company ; as the undertaking 
ought to be a profitable one in such a locality, no doubt there will 
be plenty of offers. 


Italy.—Antonio Cavalieri-Ducati, . contractor, Bologne 
(Italy), has presented to the Inspector-General of Italian Railways 
a project (applying for a concession for the period of 30 years) for 
the construction of a reservoir-for the utilisation of the waters of 
the Setta river with a view to supplying electricity for public and 
private use. The supply of water would be at the rate of 30 litres 
per second. The reservoir would have a capacity of 12 million 
cubic metres, would be 20 metres deep, and would be situated at a 
height of 250 metres above the level of the sea. It would have a 
length of 3 kilometres and an average width of 500 metres. The 
head of water would be 15 metres, and the basin of collection would 
cover an area of 235: kilometres square. The cost of the under- 
taking is calculated at £280,000. 

Messrs. Iwin, Maggivré, Bach and Pasquet have designed a project 
for the utilisation for electrical purposes of two torrents of the 
Pellice river (Pinerolo), and have applied for a concession in the 
name of a company in course of formation for the exploitation of 
the project. The estimated costs of the undertakings are £20,000 and 
£28,000 respectively. 
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Lancashire.—The Lancashire Electric Power Company, 
in accordance with the powers obtained under their Act last session, 
have now offered terms to several local authorities in Lancashire 
for the supply of electricity in bulk. To the smaller urban and 
rural districts, &c., they offer the following terms, which are 20 per 
cent. below the maximum rates which they are entitled to charge 
under the Act:—For a supply averaging 300 hours 7. quarter 
1°87d. per unit,.400 hours 1°60d., 500 hours 1°44d., and 600 hours 
133d. The following figures show the cost at which electrical 
energy is generated by the various local authorities who have gene- 
rating stations within the area of supply, the figures being calcu- 
lated from last year’s official returns, and including interest on 
capital expended on generating plant and a proportion of the 
expenses of management, but not including the cost of distribution 
or the interest, &., on the capital expended upon distributing 
mains :—Southport, 2°23d. per unit; Burnley, 240d. per unit; 
Oldham, 2°50d. ; Bolton, 2°59d.; St. Helenz, 2°65d.; Nelson, 2°67d. ; 
Bury, 2°69d.; and Blackburn, 2°73d. : 


Lancaster.—The appointment of a new electrical engi- 
neer has been deferred, as the selected candidates objected to being 


‘under the control of the borough surveyor while temporarily dis- 


charging the duties of Mr. Fraser, who is on his way home from the 


London,—The City of London Electric Lighting Com- 
pany has protested against the procedure of the Post Office in laying 
its telephone wires immediately over the electric lighting mains. 
Whether the autocrats of St. Martin’s-le-Grand will be induced to 
consider the matter in a reasonable spirit is, however, open to 
question. 


Norway.—An important project for the supply of electric 


current for lighting and motive power to the city of Christiana is at 


present in course of realisation. It consists of a turbine installa- 
tion on the River Glommen, the largest that has yet been constructed 
in the district. 


Nottingham.—The reports of the city auditors on the 
finance accounts for the half-year ended September 30th, 1900, 
show, in respect of the electricity department, receipts amounting 
to £74,246 6s. 8d., and payments totalling £81,445 14s. 11d. Loans 
have been raised to the amount of £314,956 17s. 5d., and of this 
sum, £63,800 has been allocated to the electricity department. 


Ross.—The U.D.C. has unanimously consented to the 
application for a prov. order promoted by Mr. John Parker, of 
Hereford, for the supply of electric light fer Ross. The company 
promoting the scheme will have a capital of £8,000, and it is esti- 
mated that the cost of the installation will be £7,800. 


Sheffield. —The E.L. Committee has appointed Mr. A. 
Doxey to be chief assistant engineer and deputy manager of the 
electric supply department, at a salary of £250 per annum. ‘ 


Todmorden,—The T.C. has resolved to apply to the 
B, of T. for a prov. electric lighting order. 


West Hartlepool.—The supply of electricity for private 


lighting has been commenced. 


West Riding.—The Leeds Chamber of Commerce has 
unanimously resolved to support the Bill to be promoted by the 
— Power (Yorkshire) Company in the next session of Parlia- 
ment. 


Wednesbury.—The Town Council has appointed a Com- 
mittee to take steps for the supply of electricity in the borough. 


Wigan.—Colonel Durnford, R.E., an inspector of the 
L.G.B., held an inquiry last week relative to the application of the 
Corporation to borrow £16,500 for electric lighting purposes. It 
was explained that the application was in auticipation of a number 
of applications for supply not already provided for. There was no 
opposition. 

York.—The T.C. has decided to place a contract with 
Messrs. Crompton & Co. for additional plant at a cost of £5,750, 
aud to raise the salary of Mr. Midgeley, electrical engineer, from 
£200 to £309 per annum. The first nine months’ working of the 
installation has resulted in a net profit of £142. 


Yorkshire.—The Bill for incorporating and conferring 
powers on the South Yorkshire Electric Power Company, to which 
we referred recently, has been duly deposited for introduction into 
Parliament next session. The general purposes of the company, as 
defined in the Bill, says the Financial Times, are to supply electrical 
energy in bulk to authorised undertakers, and to furnish 
power to any person. The energy supplied to authorised 
undertakers may, under this Bill, be used for lighting 
purposes, and the energy supplied to any person for power 
may be used for lighting any premises on any part of 
which the power is utilised. The area within which the company 
proposes to carry on business is set out at great length in a schedule 
attached to the Bill, but, by express enactment, the company is 
prohibited from exercising any powers in Bradford, Leeds, and 
Sheffield, and except for the purpose of obtaining convenient access 
to some other district a similar restriction is placed upon the company 
in Halifax, Huddersfield, Wakefield, Dewsbury, Batley, Morley, 
Brighouse, Keighley, Doncaster, Barnsley, Rotherham, and Todmor- 
den. The capital ofthe proposed company will be £2,000,000, with the 
right to raise further moueys by the exercise of borrowing powers 
to an extent not exceeding one-third of the issued capital The 
share capital will be divided into 200,000 £10 shares, with power to 


- split the shares into preferred half-shares and deferred half-shares, 


The first directors’ names in the Bill are Sir Richard Mottram, Sir 
William Agnew, Mr. H. A. Earle, and Mr. W. P. J. Fawcus. The 
dividend payable on the capital is to be on a sliding scale based on 
a standard price of 24d. per unit. Subject to this the dividend is 
to be at a standard rate of 8 per ceut. 


ELECTRIC TRACTION NOTES. 


Birkenhead. — On Wednesday last week, a trial trip 
was made at midnight with one of the new cars of the Birkenhead 
electric tramways. On Thursday afternoon another trip was made, 
from the New Ferry Terminus to the Birkenhead Town Hall and 
back. Both trips were reported to have been successful. The car 
used was coustructed by Messrs. G. F. Milnes & Co., Birkenhead. 
It has a single deck and three compartments, the middle one being 
for first-class passengers, and the end ones for smokers; 34 passengers 
can be carried in the car with comfort. 


Bolton.—The Corporation electric tramways system has 
now been in operation twelve months, and it is expected that this 
year’s balance-sheet will show a profit of about £20,000, subject to 
the customary deductions for depreciation of cars and repairs to 
the lines. On New Year’s day 100,000 persons used the cars, the 
reeeipts amounting to £430. Some extensive changes are under 
contemplation, to take effect early in the year. These will include 
an alteration of the stages and a reduction of the fares, which at 

resent range from 1d. to 5d., the latter being charged on the 
Frorwich route, & distance of about 7 miles. It has been the 
practice to run the cars on all routes except two from a common 
centre, which has led to serious congestion in the centre of the 
borough, and has been responsible for great wear and tear of the 
track, but the Council has just decided, by way of experiment, to 
iatroduce, as early as possible, a ‘‘town circle’ arrangement. A 
new track will be Jaid, aud light cars run upon it to connect with 
the cars to the suburban districts, the latter to have new startin 

laces convenient for their respective routes. When the centr 
ae have been relaid, it is proposed to lay double lines in place of 
the existing single lines, and loops on the other routes. These 
improvements will, it is anticipated, greatly facilitate the traffic, 
and materially increase the revenue. 


Brighton,—The Tramways Committee of the T.C, have 
received a reply from the Tramways Engineer (Mr. Holliday), 
stating that he had met the Resident Engineer of the iging 
Department (Mr. J. Christie) and discussed in detail the best an 
most economical means of obtaining electricity for the tramways, 
having in view the fact that a duplicite plant is absolutely 
neceseary for tramway purposes, and also having regard to the fact 
that in probably about tbree years’ time from the present date the 
whole of the current required for lighting purposes will be generated 
at the Corporation’s new works at Portslade. The system that Mr. 
Holliday proposed, namely, to instal plant in duplicate at the North 
Road Electricity Works, viz.,.one unit of 325 kw. capacity, and two 
units of 175 Kw. capacity each, with engines, switchboard, &c., as 
here detailed, would meet the requirements of the Tramways Depart- 
ment. Capital expenditure to be met by the Electricity Department, 
i.c., site for installation, to be obtained by purchasing one of the 
cottages adjoining the North Road (Station) Electricity Works, 
£1,000 ; engines and dynamos, 650 Kw. capacity, made up in inter- 
changeable units to meet tramways requirements, £6,500; 


foundations for engines, dynamos, &c., and building, one storey ~ 


high, with lantern roof light, £500 ; switchboard complete, including 
Board of Trade panel, £700; steampipes and condensers, £1,500; 
boilers, £2,500; negative booster, £500; total, £13,200. The above 
lant to be used exclusively for tramway purposes, the generators 
being compound machines wound for 500 to 550 volts. The engineers 
were agreed that, the adoption of such a system as above 
provided for, in lieu of a system embracing a battery sub-station, 


they would effect a saving of something like £10,000 capital outlay. . 


They were also agreed that an equitable arrangement for the 
charge for current by the Lighting Department, inclusive of all 
charges, would be met by the maximum demand system, as follows :— 
5d. per unit for the first hour, 1d. per unit afterwards, on the output 
of the tramway consumption, based on 325 kw. for 365 hours per 
annum as maximum demand. Tae Tramways Department to 
undertake that when the Portslade Station is installed, they 
will take over their portion of the plant at North Road Works, or 
in the event of the plant being sold, to bear the whole of the loss 
iccurred ia regard t> such sale, but the option as to whether the 

lant shall be sold is tolie solely with the Tramways Department, 
P, ovided further, that in resp>ct of the spare engine and 
dynamo (325 Kw. capacity) that will notbe running, tha Tramways 
Committee shall meet the charges based on the capital value of such 
set for interest, sinking fund, and depreciation ; also maintenance 
and repairs. Tae committee resolved that the arrangement for 
the supply of electricity for tramway purpo3es on the terms set out 
in the above report be agreed to. These proceedings were confirmed 
by the Council without debate. 


Buenos Aires.—The Municipality has granted a further 
extension of six months to Mr. Charles Bright to open to public 
service the second and third sections of the Buenos Aires Electric 
Tramways, of which he is the concessionaire. 

Cardiff.—The Electric Lighting and Tramway Committee 
has placed a contract for the erection of car sheds. 


Vol. 4! 


Ches 
for or ag 
Corporat 
Bill had 
the estil 
voting 
1,857. 

Dews 
the const 
be comn 
early dat 
ways fro 
exceptio; 
terested 
purchase 
Electric 
company 
any rate 
its own ¢ 
of Trade 

Dum 
for a pr 
light rai 
the pro} 
which 

Glas: 
one of 
Corporat 
Provost |! 
ways (0) 
in Euro 
now on 
time. 1 
Stewart 
majority 
The sire 


Isle 
next Ses 
anew 1a 
Isle of V 
struct & 
comniun 
proposed 
mence & 
London 
junction 
The leng 
2 miles ¢ 
this 
char, i 
proposed 
worked | 
and Soi 
Yarmou 
railway 
tystems 
Stations 
Central 
Railway 

King 
by form 
United ' 

Live 
addition 
which 
opening 


Meth 
The Me 
minster 
addition 
£166,00( 
1897 anc 
taking | 
the dire 
competi 
Central 
could be 
& very 
director 
Resolut 


New 
sideratic 
Tramwa 
understi 
and sub 
Similar 
tramway} 


Npai 
town of 


district 


ig 
i= re 
1 
4 
pea 
id 
4 
} 
i 
i 
4 
4 
rf. 
B 
: 
~ 
Und 
i Padding 
That, 
by the 
Faddin 
. 
> 


Vol. 48. No. 1,207, January-11, 1901.} 


THE ELECTRICAL REVIEW. 61 


(hester.—A poll of the ratepayers took place on Monday 
for or against the proposed purchase of the tramway system by the 
Corporation. The cost of the lines would be over £13,000, and a 
Bill had been drafted for powers to raise about £15,000, this being 
the estimated cost including certain proposed extensions. The 
voting was 4,484 for, and 2,627 against the purchase — majority 
1,857. 

Dewsbury.—It is expected that work in connection with 
the construction of electric tramways in the Dewsbury district will 
be commenced by the British Electric Traction Company at an 
early date. At present there is a private system of steam tram- 
ways from Dewsbury to Batley, Birstall, and Gomersal. With the 
exception of the Batley Corporation all the local authorities in- 
terested in this line have agreed to exercise their powers of 
urchise of the various sections and lease them to the British 
Electric Traction Company: An attempt is being made. by the 
company to secure the Batley section also, if not permanently, at 
any rate until the Batley Corporation constructs electric trams in 
its own area, powers to do which it has obtained fromthe Board 
of Trade. 

Dumbarton.—The County Council has decided to apply 
fora prov. order for electric lighting and power, tramways and 
light railways, within the county. It has also decided to oppose 
the proposed order of the Caledonian Electric Power Company, 
which embraces part of the County of Dumbarton. 


Gilasgow.—A memorial tablet was placed in position in 
one of the walls of the new generating station at Pinkston of the 
Corpo'ation Tramways Department on the 2nd inst. by Lord 
Provost Chisholm. Councillor Walter Paton, convener of the Tram- 
ways Committee, stated that the station was the largest of its kind 
in Europe. He stated that the Allis engines from America were 
now on the ground, and had been delivered before the arranged 
time. The first Musgrave engine was to be delivered shortly. The 
Stewart auxiliary engines were now on the spot, and the 
majority of the Babcock & Wilcox boilers were now in position. 
The sireet work was practically finished. 


Isle of Wight,—A financial daily paper says that in the 
next Session of Parliament a Bill will be introduced t> incorporate 
anew railway company by the name of ‘'The South-Western and 
Isle of Wight Junction Railway Company,” with powers to con- 
struct @ railway under the Solent and thus give a complete land 
comniunication between the mainland and the Isle of Wight. The 
proposed railway will be just over 74 miles in length and will com- 
mence at Sway by a junction with the Lymington Branch of the 
London and South-Western Railway, and will terminate by a 
junction with the Freshwater, Yarmouth and Newport Railway. 
The length of the intended tunnel under the Solent will be about 
2 miles 500 yards, and as the estimated expense of constructing 
this tunnel is exceptionally large it is proposed to ask for power to 
char,e in respect of this tunnel as for a distance of 12 miles. The 
proposed railway throughout its entire length is intended to be 
worked by electrical power, and, with the consent of the London 
and South-Western Railway Company and the Freshwater, 
Yarmouth and Newport Railway, the traffic from the proposed 
railway may continue to be worked by electrical power over those 
tystems into Brokenhurst Station and into Freshwater and Newport 
Stations. Running powers are also sought over the Isle of Wight 
Central Railway and over the Newport, Godshill and St. Lawrence 
Railway. The capital of the company is to be £600,000. | 


Kingston-on-Thames.—The T.C, on Monday decided 
by formal resolution to oppose the undertaking of the London 
United Tramways Company. 


Liverpool.—It has become necessary to appoint seven 
additional constables to assist in regulating the tramway traflic, 
which has become very heavy-and difficult at points since the 
opening of all of the main routes. 


Metropolitan Railways and Electric Traction.— 
The Metropolitan District Railway Company met at the West- 
minster Palace Hotel, on Monday, to consider the raising of an 
additional capital of £500,000 and the creation and issue of 
£166,000 of debenture stock, authorised by the Company’s Acts of 
1897 and 1900. Mr. J. S. Forbes said the position of their under- 
taking had become desperate owing to causes over which neither 
the directors nor the proprietors had any control—the omnibus 
competition and the development of electric traction on the 
Cen'ral London Railway. It had now been proved that their line 
could be adapted ta electric traction at a very moderate cost, and in 
& very short time, aud the capital asked for would enable the 
directors to get the work done within the amount of the vote. 
Resolutions for the raising of the capital were carried unanimously. 


_\ew Malden.—Last week the U.D.C. gave further con- 
sideration to their proposed arrangements with the London United 
Tramways Company, and agreed to waive the purchase clause on the 
wderstanding that the company acceded to certain terms asked for, 
aud subject to an abatement of 10 per cent. as was accorded in the 
Similar case of Surbiton: The Council also decided to oppose the 
tramway Bill promoted by the Kingston Corporation. 


Spain.—An electrie tramway is to be constructed in the 
town of Cadiz. 


Underground Railways.—A meeting of residents of 
Paddington, held on Tuesday, passed the following resolution :— 
“That, considering the serious coinage and great annoyance caused 
by the Central London Railway, this meeting of residents on the 
Paddington Estate is of opinion that no new Bil affecting this 
district should be allowed to pass for consti ucting a similar railway 


until further experience has been obtained as to the effect of under- 

ground eleutric railways upon surface propeity, and what alterations 

in the condition of working or in structure can be devised tu remedy 

noise and vibration arising therefrom; and that, in any case, 
roper Clauses should be inserted for providing compensation for 
amage.”’ 


TELEGRAPH AND TELEPHONE NOTES. 


Australian Cable Rates.—Reuter’s agent at Sydney 
says that it has been decided at a conference of the New South 
Wales and Victorian Postmasters that their respective States shall 
accept the reduced cable rates from the 1st prox. 


Pacific Cable. —The Agents-General of New South 
Wales and Victoria have been appointed representatives of Aus- 
tralia on the Pacific Cable Board. 


Portsmouth Telephones.—The Town Council last 
week discussed a recommendation from a committee to establish a 
municipal telephone exchange at an estimated cost of £26,500. 
The Postmaster-General had granted the Council the necessary 
licence, but after a long discussion it was decided by a small 
majority to refer the whole matter back to the committee. 


_ St. Petersburg Telephones,—The concession for work- 
ing the telephones has been granted to the Municipality of St. 
Petersburg, whose tender was the lowest. 


State-Owned Cables.—Sir Sandford Fleming has 
addressed a lengthy, but very interesting, letter to the Hon. 
William Mulock, Postmaster-General, dated Ottawa, January 1st, 
1901, with the title, “A State-Owned Telegraph Service Girdling 
the Globe.” We make the following extracts :— 

yey atos A few weeks ago, the Home Government, with the 
Governments of Canada, New South Wales, Victoria, Queensland, 
and New Zealand, completed a long delayed arrangement, by 
jointly contracting for the establishment of the Pacific cable. This 
act of co-operation involved the adoption of an entirely new 
principle in connection with ocean cables, that is to say, joint State- 
ownership . - . . If closely followed up, I am satisfied that 
the Pacific cable, established as now detefmiued, will prove to be 
the harbinger of a complete system of State-owned telegraphs, by land 
and sea, ramifying throughout the whole British Empire. 

“At one time, the Empire was limited {to the British Islands in 
Europe... An entirely new Empire, consisting of many 
nations, is steadily being evolved, and we cannot fail to recognise 
the vital importance of providing the best possible means of 
bringing each member of the British family of nations into the 
closest possible contact with all other members. But as wide seas 
and oceans intervene, the desired end can only be accomplished by 
means of the electric wire. E 

“Electric cables have, to some exteut, beeu already employed 
for a number of years, and they have served a provisional purpose, 
but they are now wholly inadequate. In the progress of events, 
since these cables were first established a quarter of a century ago, 
in some instances, circumstances have altered, new conditions have 
arisen, and new needs have been developed, demanding modification 
and change. The existing lines of telegraph, between distant 
portions of the Empire, pass in part through foreign countries or 
traverse shallow seas in proximity thereto, where, at a critical 
moment, they are liable to speedy interruption. Moreover, these 
lines have been established by private companies who exact oppres- 
sive rates. .... The companies, too, not content with having long 
received heavy government subsidies and having been rewarded for 
their enterprise by enormous profits have, by force of a combination, 
created a powerful monopoly detrimental to the public interests. 
Complaints are frequent and well founded... .. The allied .com- 

ies have taken every means to strengthen their monopoly, 
and since the Colonial Conference of 1887, have left nothing un- 
done to defeat the project of a Pacific cable. The friends of the 
Pacific cable have, however, never relaxed their efforts on its 
behalf, and one reason above all others why they have persisted 
against adverse influences and patiently struggled to overcome every 
obstacle, is the vitally important fact, that the Canadian route 
between England and Australia is absolutely the only route by 
which the globe may be girdled by an all-British chain of telegraphs. 
It is well known that it has fallen to my lot for many years to take 
an active interest in a Pan-Britannic System of Telegraph cables. 
Last month, I addressed the Governor General of the new Common- 
wealth of Australia on the subject, and specially directed His 
Excellency’s attention to a striking peculiarity of the electric 
telegraph, which it will be impossible to tura to public advantage 
while the cables and telegraphs of the Empire are controlled by a 
combination of private companies. The cost of sending a message 
by telegraph is not, as is generally supposed, governed by distance. 
It is true that the companies charge according to distances, but this 
is simply an expedient for obtaining from the telegrapbing public 
larger profits. As a matter of fact, there is practically no more 
current outlay incurred in transmitting long than in transmitting 
short distance messages. .... 

“This remarkable anomaly, added to the equally remarkable, 
although better known fact, that transmissions by the electric wire 
are instantaneous, points toa system of State-owned cables and 
telegraphs as the ideal means of communication for an Empire 
under such conditions as ours. Ifit be the case, and it is indis- 
putable, that long distance messages can be sent at no more actual 
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outlay than short distance messages, we have happily a means at 
our command, which, if we have the wisdom and forethought to 
apply. it, will greatly tend to unify and consolidate the widely 
scattered portions of the Empire. 

“In the determination to establish a trans-Pacific Cable from 
Canada to Australia, the first essential step is now taken. It should 
be followed by State-cables from Australia across the Indian Ocean 
to India’ and to Africa, thence through the Atlantic, to the West 
Indies and to England, as set forth in my letter to Mr. Chamberlain 
of October 28th, 1898, and in other documents made public. With 
our, whole telegraph system nationalised as suggested, Ido not 
hesitate to say that messages will be transmitted to and from the 
most distant British possessions at one-eighth or one-tenth the 
rates now levied by the companies. 

“The subjects of the Queen must see to it that the rivets of a 
gigantic monopoly are loosened. There must be no isolation or partial 
isolation of any of our sister states. British subjects in Canada, in 
Australia, in New Zealand, in India, in Africa, as well as in the 
mother country must unite in securing complete: emancipation from 
the grasp of the great ‘Cable combine.’ Thirty years ago-it became 
expedient for Parliamei.t to expropriate the ten existing lines and 
nationalise the telegraph service of the United Kingdom. 
Experience has proved the wisdom of that policy and furnished 
irrefragable reasons for its general application . Action 
cannot be taken a day too soon to nationalise our telegraph system 
by land and sea throughout the whole Empire.” 


Telegraphic and Repairs :— 
CaBLes, INTERRUPTED. REPAIRED. 


Arrican—St. Louis (Senegal)-Bathurst . .. Aug. 25,1900 .. 
- §t, Louis (Senegal)-Teneriffe .. Se .. Dec. 18,1900 .. Jan. 4, 1901 


Sourn AmErican—Paré-Maranham March 1,1900 .. 


Pernambuco-Ceara -. Nov. 29, 1900 
Cayenne-Pinheiro . - Nov. 26, 1900 ae 
Barcelona - Guanta - Cumana - - Portlanasr- 
Carupano (Venezuela) Nov.1,1900 .. Jan. % 1901 
Paytaund Barranco. «. Jan. 7, 1901 
Bolamo-Bissao . on .. Dec. 27, 1900 Jan. 6, 1901 
Falmouth- Bilbao ee oo Dec. 28, 1900 
Marseilles-Barcelona . .. Jan, 7, 1901 Pt os 
LANDLINES :— 
Bourn AmeEnican—Communication with Buena- 
ventura and beyond .. ss on «» Jan, 4, 1901 
Interior of Colombia landlines" 19, 1 ee ee 
Ecuador landlines 8, 1307 


Landlines west of Barquis ineto and Coro. . L 1900. 
Barcelona (Venezuela)-Ciudad (Bolivar) .. Nov.1,1900 .. 
Communication with and 
Baranquilla Dec. 8,1900 .. 
West Inptan—Landlines to "Baracoa, Guantago 
. Nov. 12,1900 .. 


and Sagua de Tanamo . 

Landlines between Puerto Pinta and San 
Nov. 20,1900 ..  . 

Junell,1900 .. 


Domingo City .. 
Pe - ee ee ee ee ee June 14, 1900 ee oe 
Kalgan- Msimatehin oo «- ‘June 80,1900 .. eo 
Tientsin, via Shanghai . «- June 16,1900 .. oe 
Tientsin and Takir via Helampo oe -. June 18,1900 .. oo 
All lines connecting Cochin China: with 
Thuanan- . . Oct. 28,1900 .. oe 
Communication between Saigon “and ‘North 
Annam and Tonkin ., . Oot, 28,1900 .. oe 
Communication “via Hanekine” "interrupted 
»» Feb. 26, 1900 
Saigon-Bangkok . Jan, 2, 1901 Jan. 8, 1901 


on Persian oe oo 
Wireless Telegraphy.—Wircless was put to 
a severe test on 7th inst., on board the Ostend steamer Clementine 


(Captain Romyn). During her voyage from Ostend to Dover, — 


messages were sent the whole way across between ship and shore, 
tecords being made at every mile of the passage. This was done, 
says the Standard, in the presence of a committee of about a dozen 
Belgian Government officials, who attended specially to witness the 
trials before recommending the adoption of the system for use on 
the mail packets. The snow squalls made no difference to the trans- 
mission of messages, and perfect records were made mile by mile 
right up to the time of the vessel coming alongside the Admiralty 
Pier at Dover. The committee of officials expressed themselves 
exceedingly gratified with the results of the severe tests applied, 
and it is understood that the Belgian Government will be recom- 
mended to put installations on the whole of the Ostend boats. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 

Aberdeen.—February 8th. The E.L. Committee wants 
tenders for surface condensers, air and circulating pumps. See 
“ Official Notices ” to-day. 

Batley.—February 9th. The Corporation wants tenders 
for three high speed triple-expansion steam dynamos, one balancer, 
and one motor-generator. See “ Official Notices ” to-day. 

- Battersea.—February 1st. Tenders are wanted for 
otdinary and prepayment electricity meters. Ceneelting engineers, 
Messrs. Kennedy & Jenkin. 

Bournemouth.—March 2nd. The T.C. invites tenders 


for 42 electric cars. See “ Official Notices” to-day. 


Brighton.—January 28th. The Council wants tenders 
for three direct coupled compound-wound steam dynamos (Willans 
engines), tramway switchboard and negative booster for the North 
Road eléctricity works. See “ Official Notices ” to-day. 


Canterbury.—January 30th. The Lighting Committee 
wants tenders for Lancashire boiler, 300-kw steam dynamo, ping, 
condensing plant, and switchboard extensions. See ‘ 

Notices ” January 4th. 


Colne.—January 19th. The Electrical Committee wants 
tenders for switchboard, balancer-booster, paper insulated mains, 
earthenware conduits, superheater, battery, ejector condenser, and 
motor pump. See “ Official Notices ” J anuary 4th. 


Croydon.—January 21st. The Council wants tenders 
for an overhead travelling crane for the electricity works, See 
“Official Notices ” to-day. 


Denmark,—January 21st. The municipal authorities 
of Copenhagen are inviting tenders until the 21st inst., for the 
supply of a battery of accumulators for the central electric lighting 
station. 


Edinburgh.—February 9 9th. The Corporation invites 
tenders for an engine and dynamo for the McDonald Road elec. 
tricity works. See “Official Notices ” to-day. 

France.—January 22nd. Tenders are being invited until 


the 22nd inst., by the French Minister of Posts and Telegraphs in 
‘Paris, for the supply of 170 tons of iron wire 8 mm. diameter; 50 


_ tons ditto 7 mm. diameter; 60 tons ditto 5mm. diameter and 200 


kilometres of submarine cable core. Particulars may be obtained 
from, and tenders are to be sent to, Le Sous-Secretariat d’Etat des 
Postes et des Telegraphes, 103, Rue de Grenelle, Paris. 


sgow.—Tenders are wanted for lighting the grounds, 
the Grand Concert Hall, and the pavilions in the Grounds of the 
Glasgow International Exhibition Apply to the engineer, Mr. 
John Young, 4, West Regent Street, Glasgow. 


Glasgow. — January 18th. The Corporation wants 
tenders for the supply of telephone apparatus in connection with 
the Pinkston tramways power station. See “ Official Notices” 
December 28th. 


Launceston (Tasmania). —The Corporation wants ten- 
ders for the supply of 500 electric meters. See “ Official Notices” 
to-day. 

Oldham,—January 29th. The Electricity Committee 
wants tenders for two 600-1.H.P and four 1,200-1.H.P. engines, each 
direct-coupled to a continuous current dynamo.. See “ Official 
Notices” January 4th. 

Paraguay,—January 15th. The maniniislity of Asomp- 
tion, Paraguay, is inviting tenders for the electric lighting of the 
town, Bond £600. 

Poplar.—January 16th. The Borough Council wants 
tenders for an electric crane (maximum load 5 tons). See “ Official 
Notices ” December 28th. 


Rotherham.—January 19th.. The Corporation wants 
tenders for the supply of a number of electricity meters, See 


“« Official Notices” December 28th. 
Sheffield.—January 21st. The’ Tramways Committee 


wants tenders for a slow speed vertical engine for driving a 1,000 
Kw. tramway generator. See “ Official Notices ” December 2ist. 


Southport,—January 21st. The Tramways Committee 
wants tenders for poles, brackets, , trolley wire, trolley wire 
attachments, galvanised steel wire, and section boxes for the tram- 
ways department. See “ Official Notices” January 4th. 


Sunderland.—February 1st. The Corporation wants 
tenders for condensing plant and cooling tower, secondary battery, 
mains switchboard, and travelling crane for the electric light sta- 
tion. See “ Official Notices ” December 28th. 

- The Hague (Holland),—March 25th. The Communal 
Council administration wants tenders for the supply and erection 
of engines and electric plant for the electric lighting of the town. 

- Tynemouth.—January 31st. The Corporation wants 
tenders for a 450-Kw. steam dynamo. See “ Official Notices” 
to-day. 


CLOSED. 
Ayr. —The following is a list of the tenders submitted to 
the Corporation for tramway cables and overhead work :— 


CABLES. 
St. Helens Cable Company, £5,188 0 114 
Glover & Co,, Trafford Park 
W. T. Henley’s Company, London’ 5,301 15 8 
Callender’s Company, London (accepted) 5,168 18 0 
R. W. Blackwell, London .. oe oe oe 4,872 5 5 
Siemens Bros., Woolwich ar se 6,054 4 8 © 
British Insulated Wire Company, Pre 4,941 18 8 
Western Electric Company (} pany, Prescot 4,690.5 8 

OVERHEAD. 


£4,651 8 10 
4 61 


a Insulated Wire Company, Prescot oy 
4,216 16 3 
4,096 0 0 


R. W. Blackwell, London .. ee oe 
Macartney, McElroy, London ee oe 
Lowdon Dundee (accepted) .. ee 


Brighton.—The T.C. has accepted the terider of Messrs. 
Willans & Robinson for additional condensing plant, at £900, 
(Continued on page 71.) 
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NOTTINGHAM CORPORATION ELECTRIC 
LIGHTING AND TRAMWAYS. 


Iv is now six years since we published a description of the 
Nottingham electricity works; at that time it had a capacity 
of 390 KW., and was running on the 100 + 100-volt three- 
wire system. Since then a striking development has taken 
place. The original station has been doubled in size, and 
fill-d with plant having a capacity of 1,600 Kw., while the 
pressure of supply has been raised to 200 volts; a new 
building has been added, with a capacity of 4,000 Kw., the 
le of which is either installed, or in course of delivery, 
,! an entirely new station is about to be erected, having a 
acity of more than 10,000 Kw. 
“hese remarkable figures form an eloquent testimony alike 
he energy and enterprise of the City Council, and to the 
ineering skill and commercial ability of the city electrical 
ineer, Mr. H. Talbot, who has had sole charge of the 
: lertaking from the commencement. We incline to the 
ef that to this fact is mainly due the gratifying success 
the scheme. The secret of success in municipal electricity 
su. ply appears to reside in the adoption of this policy; get 
ood engineer, pay him an adequate salary, carry out his 
mendations, and /e/ him alone! 


are worthy of note, the most prominent?of which, perhaps, 
is that of uniformity. The whole of the dynamos are by one 


BoILERs IN Course OF ERECTION. 


maker ; the whole of the engines by another ; and the whole 
of the boilers by a third. Moreover, practically the whole 
of the plant, both for lighting and traction, is of British 


View oF New Borter Hovss. 


We need not seek far to find instances where this policy 
lias been followed, and where it has not, in either case with 
corresponding results, which go to prove our contention. 

There are several features of the generating: plant which 


manufacture. In this connection it is interesting to add 
that from the commencement of working there has not been 
a single interruption of supply ; only one armature has been 
burnt out, and that was due to lightning. The value of such 
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a record will be appreciated by none more than by station 


engineers. 


One of the chief factors in the popularity of the supply is, 


no doubt, the low 
price charged—5d. 
and 2d., on the 
Wright system. 
This scale was 
adopted in June, 
1898, with the 
result that the 
average price per 
unit at Nottingham 
last year was the 
lowest in the king- 
dom. The initial 
charge of 5d. may, 
at first sight, seem 
to be too low to 
secure a due return 
from the short- 
hour consumers ; 
but Nottingham is 
fortunate in the 
possession of a 
heavy motor load 
in the day-time and 
a not inconsider- 
able all-night load, 
resulting in a high 
load factor and a 
reduced proportion 


of standing charges per kilowatt of capacity installed. 
The older portion of the station consists of a boiler house 


100 feet long x 47 feet wide, containing eight Lancashire 
boilers by Edwin Danks & Co. (Oldbury), Limited, and an 
engine room 80 feet x 40 feet containing 14 Siemens- 


Willans steam dynamos of sizes from 50 to 250 kw. The 


dynamos are of the two-pole drum type, with smooth-core 


TRACTION GENERATORS, 


armatures, and the engines are of Messrs. Willans and 


Robinson’s stan- 
dard patterns, the 
whole being charac- 
teristic of station 
practice prior to 
the introduction of 
large units. There 
is a_ three - wire 
switchboard at each 
end of the engine 
room, both being 
connected together 
and to the lighting 
switchboard in the 
new engine room, 

The steam range 
forms a ring main, 
and is also connec- 
ted with the range 
in the new build- 
ing. 

Passing from the 
older to the newer 
engine room, a 
striking difference 
is at once notice- 
able. Here the 
greater part of what 
is destined to be an 


imposing array of generating sets is already installed. The 
dynamos are all of Messrs. Siemens Bros,’ multipolar type, 


LIGHTING GENERATORS IN NEw EncingE Room. 


driven by Willans three-crank compound engines; six sets 
are in full running order, one is now in course of erection, 
and two more are due for delivery. The first four sets in- 
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stalled, shown in the accompanying photograph of the 
engine room, are intended solely for light and power service. 
The engines are of Messrs. Willans & Robinson’s standard 
3S type, compound non-condensing, and run at a speed of 
300r evolutions per minute, with a steam pressure of 160 
lbs. per square inch. They are controlled by throttle 
governors, driven direct from the shaft. The dynamos are 
8-polar, the field- 
magnets being of 
steel, cast in two 
parts with the di- 
y sion on the hori- 
diameter. 
‘ue magnet cores 
we cast with the 
and are cir- 
cilar in. section; 
tiey are shunt 
wound, and the 
lar extensions are 
| lted to the plane 
e-ds of the cores. 
‘he edges of the 
} le tips are double 
\-dge - shaped, so 
t at the polar are 
somewhat greater 
» the middle of the 
i mature than at 
ther end. 

The armature has 
2 toothed core, with 
2 massive commu- 
t.tor, and weighs 
aout 9 tons; this 
revolving at 
»)0 revolutions per 
ninute, renders a fly-wheel superfluous, its place being 
tiken by a comparatively light barring wheel, which is 
combined with the flange coupling. j 

The commutator end bearing is provided with two oil 
rings, as well as an oil way for extra lubrication. 

The brushes are of carbon, so mounted that each set can 
be raised from the commutator en bloc by means of a lever, 
aid any one brush 
can readily be re- 


TRACTION SWITCHBOARD. 


From the generators, cables are taken through ducts to a 
subway which runs along the whole length of the engine 
room, and thence to the lighting switchboard. The subway 
is of generous dimensions, and forms part of a subterranean 
system of considerable extent. The main passage runs from 
Talbot Street to Wollaton Street, at right angles with the 
original subway under the old engine room, which opens 
into it at the centre. 
The latter is a much 
narrower way, but 
is more extersive, 
long arms branch- 
ing out to meet the 
same two streets at 
a considerable dis- 
tance from the main 
passage. All the 
subways are fitted 
with racks for feeder 
cables, and the older 
ones are fully taken 


up. 

The lighting 
switchboard consists 
of five panels of 
enamelled slate, 
fitted with appara- 
tus for controlling 
six feeders and six 
dynamos on the 
three-wire system. 
There are three bus 
bars traversing the 
whole length of the 
back of the board. 
Two of these are 
connected _respec- 
tively with the two switchboards in the other engine 
room, so that it is possible to maintain three different 
station pressures, should this be necessary, or to run the 
whole of the dynamos in parallel. Each three-wire feeder 
has a 650-ampere meter and duplex fuse on each pole, and is 
connected with a vertical plug bar on each side of the system ; 
the middle wire is coupled to the neutral bar through a + 
300-ampere meter 
and fuse. Each 
dynamo is in circuit 


placed or adjusted ; 
tle brush - holder 
carrier ring is sup- 
ported on six rollers 
carried by the mag- 
net frame, and is 
rotated with a tan- 
gent screw. The 
machines run with- 
out sparking at 
loads much beyond 
their rated current, 
and have given 
vreat satisfaction 
in all respects. 
Their normal out- 
put is 875 amperes 
at 400—460_ volts, 
but they are fre- 
quently run at 950 
amperes, 430 volts. 

The shunt rheo- 
stat is mounted at 
the side of the ma- 
chine, and the 
makers, taking a 
hint perhaps from 
the arrangement 
adopted for potentiometers, have provided two step-switches, 
one for large variations of resistance, the other for the finer ad- 
justment, so as to obtain a wide range with very small steps. 

The main terminals of the machine are situated at the 
lowest point of the frame, and are boxed in ; a short stairway 
on each side provides access to them and to the underside of 
tlhe commutator. 


New Licutinc SwITcHBoarD.} 


witha 1,200-ampere 
meter, minimum 
current cut-out and 
fuse, and is coupled 
to + and — verti- 
cal plug bars. There 
are also two dynamo 
voltmeters of the 
Weston pattern, and 
on the centre panel 
are three voltmeter 
plug boards, an 
earth - wire switch 
and fuse, and earth 
current ammeter. 
Above the board 
are two station volt- 
meters reading to 
275 volts. The 
dynamo cables are 
brought directly up 
the back of the 
board, while the 
feeders pass up the 
opposite side of the 
subway, overhead, 
and down the board 
to their terminals, so that a clear passage is left behind the 
switchboard. 

The whole of this apparatus, with the exception of the 
two voltmeters mentioned above, is of Messrs. Siemens 
Bros.’ make. The instruments are of the moving coil type. 

No provision is made on this board for balancing, which 
is done on the older boards. 
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The feeders and distributing cables are all of Messrs. 
Callender’s manufacture, the earlier ones insulated with 
bitumen and drawn into bitumen casing, while some of the 
later ones are armoured and laid direct. No failures have 
occurred on any of the cables during the six years that the 
station has been in operation, with the exception of such as 
were caused by external injury. 

The distributing 


gradients and some difficult curves, and nine cars were 
running. The tachometer, however, showed no variation 
greater than five revolutions per minute, which is less than 
2 per cent., and there was no other indication of load on the 
machine. The economy in floor space and foundations in- 
herent tothe high speed type of plant needs n> demonstration, 
There are two tramway generating sets in full running 
order, and a third 


network is abun- 
dantly provided 
with disconnecting 
boxes, also of 
Messrs. Callender’s 
make. 

During the sum- 
mer of 1899 the 
system was changed 
over to 200+200 
volts, a laborious 
operation, which has 
not yet received the 
finishing touches, 
but which was car- 
ried out with grati- 
fying success. 
Practically no 
trouble was experi- 
enced with object- 
ing consumers, 
though, as in all 
such cases, some 
little difficulty was 
occasioned by the 
lack of a satisfactory 200-volt arc lamp. 

There are now over 1,500 consumers, with a connection 
equivalent to 127,000 8-c.p. lamps, in addition to a total 
motor load of 600 H.p. The population of Nottingham is 
upwards of 250,000, so that a brilliant future lies before 
the undertaking. 

The tramway generating sets are generally similar to the 
lighting sets; the engines, however, are provided with auto- 
matic variable cut-off governors in addition to the throttle 
governor, so as to secure the maximum of efficiency and 
regularity with the 
fluctuating load of 
the tramways. The 


CuRVE FROM KING STREET INTO MARKET PLACE. 


is now in course of 
erection. One of 
our illustrations 
shows the completed 
machines. 

The traction 
switchboard is of 
white marble, with 
10 panels, and pro- 
vides for three dyna- 
mos, six feeders, and 
the Board of Trade 
instruments. Each 
of thedynamo panels 
is equipped with a 
large automatic 
circuit - breaker, a 
1,000-ampere meter, 
main positive 
switch, shunt 
switch and rheostat. 
Each feeder panel 
bears an automatic 
circuit-breaker, 
Elliott recording 
ammeter reading to 300 amperes, single-pole switch and 
fuse. The circuit - breakers are of simple construction, 
the tripping solenoid in the dynamo circuit consisting of 
a mere kink in the heavy copper conductor ; the circuit 
is broken on carbon plates with a long break. ‘To restore 
the circuit after a cut-out, along lever is provided, extending 
downwards to a convenient position for handling, and the 
breaker can be tripped at any time by means of a small 
trigger. The fuses in the feeder circuits consist of four 
wires in parallel, laid in grooves in a slate slab about 1 foot 
long. 

The Board of 
Trade panel bears 


dynamos, also, are 
compound wound; 
this is neatly accom- 
plished by winding 
a small series coil 
on each magnet core, 
apart from theshunt 
coil, and joining all 
the series coils in 
parallel by means of 
a ring of light cop- 
per bars at either 
end of the poles. By 
this means the 
handling of heavy 
conductors is 
avoided. 

The traction sets, 
like the lighting 
sets, have no special 
fly - wheels. They 
are, in fact, as much 
unlike foreign types 


the usual Weston 
ammeters for earth 
return current and 
leakage test, record- 


ammeter, and re- 
cording voltmeter 
for the line pressure 
reading from 350 
to 650 volts. There 
are also four record- 
ing voltmeters for 
the drop of pressure 
in the rails, reading 
to 10 volts. The 
indication of the 
one at present in 
use averages only 3 
or 4 volts. The 
negative and 
equaliser switches 
are mounted to- 
gether on the frames 


of tramway generat- 
ing sets as they wel} 
could be, except in 
the general appear- 
ance of the dynamo. The high speed, the absence of an 
enormous fly-wheel, the vertical centre-valve engine—this 
combination is truly British ; moreover, the working of 
the plant is most satisfactory. 

At the time of our recent visit one of these sets was 
driving the first section of the tramways to be put in opera- 
tion. The day was foggy, there are numerous steep 


Car SHED at SHERWOOD. 


of the generators. 
Behind the board 
are three Siemens 
and Halske watt- 
hour meters in series with the dynamos. 

The whole of the switchboard, with the exception of the 
recording instruments, was manufactured by Messrs. Siemens 
Bros. & Co. 

For the supply of steam to the new generating sets, a 
boiler house has been built adjoining the engine room and 
equipped with 12 boilers, with two more to come. For 
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economy of space the dryback type of boiler has been adopted, 
the makers, however, being Messrs. Edwin Danks, as before. 
Each boiler is 16 feet long x 8 feet 6 inches diameter, 
with two furnaces, 3 feet in diameter, and 86 return tubes 
3 inches diameter inside. The flue gases are taken from 
the front of the boiler, along the bottom and sides to the 
rear, Where they pass away to the main flue ; this is carried 
along the whole length of the boiler house, and is joined with 
the main flue in the old building. A new chimney, 18 feet 
square outside the base, and 180 feet high, with an internal 
diameter of 11 feet, has been built, and dampers are provided 
iy means of which the flue gases may be directed into either 
chimney shaft from either set of boilers. 


Concrete 


Generators. 
5000 H.P 
cach. 


Sidewalk 


The boiler fittings are of Messrs. Hopkinson’s make, 
with the exception of some safety valves by Messrs. 
Turnbull ; Hopkinson valves are also used in the steam 
piping, which can be sub-divided between each boiler and 
engine. 

Each boiler is fitted with an anti-priming steam chamber, 
from the top of which is taken the connection to the main 
steam range ; this again is joined opposite each boiler to the 
main range in the engine room. There is a separate range 
for each battery of seven boilers, but the main steam pipe in 
the engine room is made continuous by means of « large 
expansion bend of copper in the middle. Taylor's corrugated 
brass rings are used for the steam pipe joints, which give no 


Street. 


Steam Railroad. 


Turbines. 


orizontal Section 
through Tail Race. 


Forebayv 


Sr. LAWRENCE ExLEectric PowErR ScHEME.—Fias. 1 AND 2. SECTIONAL DIAGRAMS SHOWING THE ARRANGEMENT 
OF THE WoRKS AT MASSENA. 


For feed water storage a tank of 15,000 gallons capacity 
has been erected outside the boiler house. The whole of the 
water supply is obtained from the town mains, which are 
tapped at two places for the purpose. There are two Berry- 
man exhaust steam feed-water heaters in the middle of the 
boiler house, made by Jos. Wright, of Tipton, and of impos- 
ing dimensions, each being 21 feet 6 inches high and 4 feet 
3 inches in diameter; the condensed water from these and 
from the drains is collected in two tanks, which are also 
connected with the town mains. Four Weir pumps provide 
for the boiler feed, drawing from the tanks above mentioned, 
or from the storage tank; the feed piping is in duplicate 
throughout, 


trouble. The working pressure is 160 lbs. per square inch. 
Geipel steam traps are used throughout. 

The steam piping is of mild steel, slung from brackets, 
with electrically-welded flanges, and was supplied by Messrs. 
Lloyd & Lloyd, of Birmingham. The pipes are lagged with 
asbestos supplied by the United Asbestos Company. 

The steam branches to the engines are taken from the top 
of the main steam pipe in a free curve, so as to provide for 
expansion and drainage. 

Both the engine room and the boiler house are lined with 
enamelled bricks, have lantern roofs, and are lighted at night 
with are and glow lamps. The outer wall of the boiler 
house is built with an arch opposite each boiler, filled up 
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with bricks set in mortar, so that the arch can be opened 
at any time to facilitate the removal of a boiler or the replace- 


ment of tubes without disturbing the adjoining boilers. 

The new station 

which is in con- 

templation is to con- 

tain eventually 24 

generating sets of 

the same size, and 

probably the same 

if type, as those above 

described, with 

Lancashire _ boilers. 

It will be used for 

the supply of elec- 

trical energy for all 
purposes. 

The section of 
tramway which was 
auspiciously opened 
on January Ist, thus 
signalising the ad- 
vent of the new 
century, with its 
promise of who 
knows what develop- 
ments in electrical 
applications, is 
about two miles in 
length, and runs out 
from the Market 
Place, which will be 
the terminus com- 
mon to all the 
sections, to Sher- 
wood. The track 
is double almost 
throughout ; centre 
pole suspension is Elec Rev 
mainly used, with a 


The rails weigh 100 

lbs. per yard, and were supplied by Messrs. Bolckow, Vaughan 
and Co., of Middlesbrough; the special work at points and 
crossings was carried out by Messrs. Askham Bros, & Wilson, 


A flexible suspension has been adopted, similar to the 
bowstring type; the supply and erection of the trolley wire 
and insulators were in the hands of Messrs. Blackwell and 
Co., Limited. 

There are three 
feeders, running to 
Carrington Police 
Station, near the 
remote end of the 
line, Bluecoat Street, 
and King Street, 
near the Markei 
Place. The cables 
were supplied and 
drawn into the 
Albion Clay Com- 
pany’s earthenware 
ducts by Messrs, 
Callender, who also 
supplied the switch 
pillars. 

A 10-ampere arc 
lamp, of Messrs. 
Johnson & Phillips’s 
make is mounted on 
every alternate 
centre-polethrough- 
out the length of the 
line; these are sup- 
plied from the light- 
ing mains, with the 
exception of 10 
lamps beyond the 
limits of the latter, 
which are fed from 
the trolley circuit. 

There are several 
hills on the line of 
route, the worst 
gradient, 1 in 14, 


little span wire sus- Sr. Lawrence Execrric Power ScHEME.—Fic. 3. SHOWING THE STATIONARY occurring in King 
pension in places. ELEMENTS OF 5,000-H.p. GENERATOR UNDER CONSTRUCTION. Street. An awk- 


ward curve is met 
with at the top, and another at the foot, of this incline ; the 
latter forms the subject of one of our illustrations. The 
“ouard ” wires, so called, are as usual the most unsightly 


.Rev. 


20-8" 


10-10" 


of Sheftield. The track was laid and the poles erected by 
the Corporation staff, under the direction of Mr. A. Brown, 
M.Inst.C.E., the city engineer. The poles were supplied by 
Messrs. Spencer, of Wednesbury. i 


St. LAwRENCE Exectric Power ScHEME.—Fic. 4. GENERAL VIEW SHOWING PRINCIPAL DIMENSIONS OF ONE OF THE 
5,000 u.p. WESTINGHOUSE THREE-PHASE GENERATORS. 


feature of the overhead work. 

At present 12 cars are in use, supplied by Messrs. Dick 
Kerr & Co., for whom they were manufactured by the 
Preston Railway and Tramway Carriage Works. They are 
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of the Liverpool type, capable of seating 56 passengers 
each. - The motors and controllers were provided by the 
English Electric Manufacturing Company, Limited, and are 
of entirely new design. Revolving illuminated destination 
indicators, showing four routes, are carried on each car. 
‘he! Blackwell swivelling trolley and standard, with internal 
springs, is used. 


St. LawrENcE Exectric PowrER SCHEME. 
5.—BEARING FOR ONE OF THE 5,000-H.P, GENERATORS.] 


The motor is of the 25A type, rated at 25-H.P., and 
veighs 2,000 Ibs. The armature bearings are made suitable 
‘or both grease and oil lubrication. The “nose” type of 
suspension has been adopted. 

The controllers are of the Short solenoid blow-out type; 
the solenoid is capable of being swung back out cf the 
way for inspection, cutting the current 
off automatically. The controller has 
four series and three parallel positions, 
two of these being running positions. 
An electrical emergency brake is provided, 
by which the motors are separately short- 
circuited on themselves ; this acts in both 
directions, and cannot be opened while 
the heavy current is flowing. Slipper and 
hand brakes are also fitted. 

The cars are lit with three circuits, and 
the headlights are electric. 

The car shed is at Sherwood, and con- 
sists of two bays, with eight tracks, pro- 
viding accommodation for 40 cars. Another 
depdt is to be built near the Trent Bridge, 
with which will be combined repair shops. 

An order for 27 additional cars has 
heen placed with the British Westinghouse 
and British Thomson-Houston Companies, 
and eventually the number will be in- 
creased to 100 cars. 

The ultimate length of track will be 
about 80 miles, according to present ar- 
rangements ; we should not be surprised, 
however, to see this estimate one day in- 
creased to 100 miles, 

The former manager of the tramways, 
Mr. Baker, as our readers are aware, is 
now manager. of the L.C.C. tramways; 
he has been succeeded by Mr. Aldworth, late of the Isle of 
Man tramways, who ran second to Mr. Baker for the L.C.C. 

The prospects of the combined lighting and traction 
undertakings are most favourable ; the maximum load on the 
former occurred on January 2nd, reaching 9,860 amperes at 
220 volts, and additional ‘connections are being made as 
rapid as possible, 


As already mentioned, the whole of the works described, 
with the exception of the laying of the tramway track, and 
the erection of the poles, have been carried out under the 
direction of the City electrical engineer, Mr. Herbert Talbot ; 
Mr. Rogerson, his chief assistant, and Mr. Armitage, second 
assistant, have rendered valuable help. 

We have much pleasure in expressing our thanks to 
Mr. Talbot and Mr. Rogerson for their courteous and ready 
assistance, at a very busy time, in the preparation of this 
article. 


THE ST. LAWRENCE RIVER POWER 
SCHEME. 


Tue works of the St. Lawrence Power Company, at Massena, 
in the north of New York State, to which we have referred 
on various occasions, the last time no longer ago than in our 
issue of December 14th, are now almost completed, that 
is, so far as the first part of the plant to be installed is - 
concerned. 

The power house is built on the Grasse River, about 6 
miles from the place where that river enters the St. Lawrence. 
The difference in level between the two rivers at the power 
house is about 50 feet. A canal has been cut between 
the two rivers, having a length of about 16,000 feet, 200 
feet wide by about 18 feet deep. The flow of water in the 
canal will be about 3 miles an hour, and at the lower ter- 
minus the water will be about 45 feet above the level of the 
Grasse River. The bed and banks of the river are of rock, 
and afford a firm foundation for the power house, which is 
rather over 300 feet long, 150 feet wide, and 85 feet high. 
The building is divided longitudinally into a set of turbine 
chambers and a dynamo room, with a concrete wall or dam, 
21 feet 3 inches thick at the base, and 8 feet thick at 
the top, between them; each turbine set is also separated 
from those on either side by a conercte wall, 6 feet thick 
at the base, and 4 feet thick at the top. Each turbine 
chamber is provided with gates for shutting off the 
water for purposes of inspection and repairs, and tracks for 
a travelling crane are also fitted in each, Each generating 
set, of which there are seven of 5,000 H.P. each, is driven by 


Sr. Lawrence Exvectric PowrrR SCHEME. 


Fic. 6.—Portion oF ARMATURE WINDING OF 5,000-H.P. GENERATOR. 


three pairs of ‘turbines direct-coupled in one line. The 
turbine bedplates are bolted to I beams embedded in the 
concrete floors of the chambers. Each pair of turbines has a 
separate draught tube, feeding into a common arched tail-race 
beneath the turbine chamber; this is of concrete, and is 32 
feet wide with an arch of 19 feet radius. Passing under the 
dynamo room the tail-race, on:account of the great weight of 
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the machines, is divided into two arched waterways, with a 
concrete wall 4 feet thick between, and a pier 5 feet thick to 
support the generators, Gatesare fitted to the outer end of 
these passages for excluding the water from any tail-race 
when necessary. A heavy steel and concrete top covers the 


Fia. 7.—OnrE oF THE Coins oF A 5,000 H.-P, 
WESTINGHOUSE GENERATOR. 


turbine chambers, over which a steam railway line, a trolley 
line and a street and footpath pass. 

The main generators are each of the same capacity as 
those in use at the Niagara Falls Power Company’s Works, 
and are also of Westinghouse manufacture. It will be re- 
membered that those at Niagara are driven 
by vertical shafts about 150 feet long; the 
Massena generators are driven by horizontal 
shafts having a total length of about 80 
feet. An idea of the size and appearance 
of these generators is given by the illustra- 
tions. Their outside dimensions are 20 
feet 83 inches high x 21 feet 2 inches 
wide x 20 feet 14 inches shaft length. 

They are of the rotating field type, having 
20 externally projected pole-pieces fixed to 
the fly-wheel ; the diameter of the rotating 
part is about 15 feet, and the width 
3 feet. The fixed armature,which is built 
inside a well-ventilated hollow shell, or 
yoke, carries only one conductor in each 
slot; the field coils also consist of only one 
layer of copper strip, wound on edge. The 
heat dissipating qualities of the machines 
are, therefore, extremely large, and their 
capacity for overloads will be as high as 
possible. The field and armature cores, 
both of which are laminated, have the same 
number of air passages, and thus a draught 
is in constant circulation, cooling the elec- 
trical circuits. The armature has five slots 
per phase per pole. The generators are 
three-phase, run at 150 revolutions per 
minute, and yield current at 2200 volts pres- 
sure with a frequency of 25 alternations per 
second. The total weight of each machine 
is about 430,000 lbs, 

There are three exciting machines, each 
direct coupled to a separate turbine, run- 
ning at 175 revolutions per minute and 


temporary end, on a raised platform, the operator standing 
behind a kind of semi-circular desk on which is placed the 
apparatus for actuating the electro-pneumatic devices by 
which the switch gear is operated. On a wrought-iron rail- 
ing or framework beyond the desk the measuring instru- 
ments of each generator are arranged in suitable groups. 
The instruments for each machine consist of three ammeters, 
an integrating wattmeter, and a field circuit ammeter. A 
switchboard for each machine is erected on a gallery directly 
opposite the corresponding machine. There are two sets of 
main bus bars. The lower part of each switchboard carries 
a three-pole double-throw knife switch, by which the machine 
may be connected to either one or the other set of bus bars, 
A circuit breaker occupies the upper part of the board, it 
is placed in circuit between the main switch and the gene- 
rator, and is fitted with the well-known Westinghouse time- 
element device, by which in the event of any fault occurring 
on the outside circuits the main machine circuit is not 
opened instantaneously, but only if the fault persists 
for a certain length of time. The time required for the 
cut-out to operate can be fixed by adjustment of the device. 
Tt will be seen that by this arrangement the effect of a 
momentary fault will not be to shut off the supply, and should a 
fault occur on a distant part of the network an intermediate 
cut-out or circuit breaker would open, and thus prevent the 
total failure of the supply. A judicious arrangement of 
these cut-outs on a circuit, with the time adjustments set so 
as to give the quickest rate of action on the most distant 
parts of the system and the slowest action in the machine 
mains, will mean that when a fault occurs, only as little of the 
area of supply as possible is thrown out of circuit. 

It is in the operation of the switches that the novelty of 
the switching arrangements at these large works lies. The 
main switches and cut-outs are actuated by small com- 
pressed-air cylinders, the pistons of which are coupled by 
levers to the moving parts. The valves controlling the 


generating current at a pressure of 125 
volts. The capacity of each set is 400 H.P. 
The exciters are to be supplemented by a 
storage battery for steadiness and regula- 
tion, and as a standby in cases of emergency. 
The switchboard arrangements whereby this gigantic plant 
is to be controlled are quite original and novel in many 
particulars. 
The apparatus is located at one end of the building, the 


Fic. 8.—400 WESTINGHOUSE Excitinac MACHINE. 


admission of air to these cylinders are placed close to the 
cylinders and are opened and closed by electro-magnets, the 
circuits of which are controlled from the raised desk of the 
station attendant. 

It was deemed better to have the valves close to the 
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cylinders and the electro-magnetic operation than to have 
the air valves in the operating desk with long pipes to the 
cylinders ; the leakage of long pipes and slowness of action 
being thus avoided. It will be noticed that with this 
method of control the liability of shocks or accidents to the 
attendant and the chances of mistakes on his part are reduced 
to aminimum. This principle is to be carried out for all 
other switching arrangements, fields, feeders, &c. 

By manipulating a series of electric buttons placed before 
him on the desk, one man is able to control the enormous 
power of the whole works plant. On the raised desk before 
him the small keys, placed in a local battery circuit, are 
arranged on white marble slabs; these keys are provided 
with interlocking devices. 

The St. Lawrence Power Company has acquired 2,000 
acres of land adjoining the works, and this is to be devoted to 
manufactories. The object of the power works is to supply 
electric energy for all power purposes, lighting, heating, and 
electro-chemical processes. The town of Massena is admirabl y 
suited for a large manufacturing centre, being in touch wit 
four main railway systems, with the Lake steamship service, 
and it is hoped that a lock will be constructed, whereby 
vessels may use the power company’s canal as a water way 
between the St. Lawrence and the Grasse River. 

The plant now under erection is only half of that for 
which plans are at present drawn up; the ultimate capacity 
of the works by the scheme already decided upon is to be 
75,000 H.P., but the available capacity of the two rivers is 
far above even this enormous power. 

By the rate at which the work of construction is pro- 
gressing, it is expected that the plant will be in operation 
during the coming summer. 

The joint engineers of the scheme are Mr. John Bogart, 
of New York, and Messrs, Kincaid, Waller & Manville, of 
London. The contractors are—for the electrical work, the 
Westinghouse Electric & Manufacturing Company; for the 
turbines, the Stillwell-Bierce & Smith-Vaille Company; and 
for the canal and building construction, the T. A. Gillespie 


Company. 


CONTRACTS CLOSED. 
(Continued from page 62.) 


Bristol —The City Council has accepted the tender of 
Messrs. Siemens Bros. & Co., for the supply of two Siemens-Willans 
engines and dynamos (165-xw. each) for £4,390. 


Colchester,—The T.C. has accepted the tender of Davey, 
Paxman & Co., for an engine at £796, and surface condensers and 
pumps at £730; and of Siemens Bros. & Co., for a dynamo at £760. 


Crewe.—The T.O. has ordered 500 lamp fittings from 
Messrs. Dorman & Smith. — 


Derby.—The Electric Lighting Committee has accepted 
the tender (£6,000) of Messrs. Ferranti, Limited, for the supply of 
a new engine and alternator. 


Glasgow International Exhibition 1901.—The tender 
of Messrs. McDowall, Steven & Co., for iron columns for outdoor 
lighting has been accepted, viz., 115 at 41s. 6d. each, 11 at 80s. 6d 
and 9 at 107s. 6d. each. The following tenders have been accepted 
for steam pipe work in the electricity supply station. at the Exhi- 
bition: In both cases prices are for hire only :—Messrs. Stewart 
and Menzies, high pressure steam pipes, £560 ; Mesers. Mechan and 
Sons, exhaust steam pipes, £480. 


London, The Shoreditch Borough Council have 
considered tenders for the supply of feed pumps, steam and other 
pipes, water storage tank, and sundry ironwork in connection with 
Contract No, 25, and for engines and diynamos in — of Con- 
tract No. 26. The tendets ate given below. 


Contract No, Pumps, 


— Type of pump. Price. 
Maxim ny Co. ee ve Hall £4,896 0 0 
ee én Weir 4,970 0 0 
Aiton & Co. os oe ee ee Hall 5,084 0 0 
Do. (accepted)... an Weir 5,202 0 0 
Crompton & Co. . ox e Hall 5,165 0 0 
Alley & Maclellan. Weir 5,355 0 0 
Clay, oh ve Hall 5,500 0 0 
Mechan & Sons .. Do. 5,800 0 0 
John Spencer, Limite Do. 5,860 0 0 
and General Enginecting Co Weir 6,206 0° 0 
ee Do. 6,865 0 0 
és Hall 6,745 0 0 
Ashton, Prost & Co. ev Weis 7,150 0 0 


Contract No. 26.—Enqinzs anp Dynamos. 


_ Engines. . Dynamos. Price. 
Jas. Carmichael & Co. Own British Schuckert | 900 | 29,800 
T. Metcalfe, Limited .. - United Elec. Co. 800 | 36,650 
” : » 5 British Schuckert | 900 38,950 
Ashton, Frost & Co. .. pe Siemens 900 | 28,900 
” ” Brit. Westinghouse} 800 | 29,480 
” » ric Construc- | 800 | 30,330 
tion Co. 
Suter . .. é Victor Coates Helios $50 | 20,400 
Victor Coates oe ‘Own Crompton & 850 000 
Dorling & 800 | 19,300 
Anchor E.ectric Co... Eng’n’s notincluded} 9,300 
Wallsend Stipway and Own . Unied El Electric 800 | 21,370 
Engineering Co. Company 
Bullock © -| 800 | 21,974 
” ” British Schuckert | 900 | 22,120 
(eopepted) Brit. Westinghouse} 600 | 23,170 
Duncan, Stewart & Co. fs Allgemeine - Co. 875 | 23,3-9 
Hodgart and Siemens 900 | 27,500 
v 
F, Nell « Providence Co. | British Schuckert | 800 | 26,500 
” ” 800 26,750 
s ” Aligemeine Co. 875 | 25,853 
” * . Siémens. 800° | 27,080 
” ‘ Elec. Construction | 800 | 29,085 
es. ” United Elec. Co. 800 | 25,850 
” es Brit. Westinghouse} Not | 28,050 
given 
” » Bullock Co, 800 | 26,880 
given 
Clayton Eng. Co. oo Own Crompton & Co. 800 | 28,569 
is 800 | 28,073 
Bergtheil & Young .. | Wallsend Slipway Bullock Company | 800 | 22,876 
Company 
Bullock 800 | 21,656 
Galloways — | 22,612 
” ” ” — | 21,992 
Bow, McLachlan & Co. Own . Own 800 | 24,950 
—, Westgarth | Yates & Thom Brown, Boveri 900 | 28,950 
and Co. 
Mather & Platt .. bear Barbour Own 900 | 25,880 
” Victor Sostes 800 | 25,200 
Cole,Marchent & Morley Own Elec. Construction} 800 27,440 
; ” ” British Schuckert | 800 25,861 
” Brown, Boveri 900 | 29,520 
Electrical Co. 875 | 27,083 
British Schuckert | 900 | 2,198 
Yates & Thom Siemens 900 | 27,818 
Brit. Westinghouse Co. Combe, 1 Barbour Own 800 | 21,851 
‘9 Victor Coates ae 800 | 22,455 
Wallsend Slipway 800 605 
D. Stewart & Co. Pe 80) | 25,304 
pe E. P. Al is oe? 800 | 26,476 
” Providence Co. * 800 | 28,389 
Ashton, Frost 9 800 | 29,430 
The Electrical Co. .. | D. Stewart & Co. Allgemeine Co, 875 | 24,161 
» Hick, Hargreaves 9. 875 | 24,798 
” Yates & Thom pe 5 | 27,398 
‘a E. P. Aliis 875 | 25,89 
Providence Co. 875 | 26,970 
Elec, Construction Co..| Hick, Hargreaves Own 25,490 
” Combe, Barbour = 8v0 | 22,121 
” Victor Coates 800 | 22,755 
3 D. Stewart & Co. re 800° | 25,841 
és 800 | 27,900 
is Yates & Thom ” 800 | 28,958 
Wallsend Co. ” 800 | 23,963 
Blackwell ‘%& Co. ee Allis meine 875 | 24,205 
Siemens & Co. .. .. | Hick, H aves wn 900 | 24,770 
as “Ashton, Frost ” 900 | 30,860 
pas Galloways +00 | 22,220 
a Providence Co. ” 800 | 28,620 
” Carols Fréres ” 800 | 16,040 
” ” 800 17,570 
+ Yates & Thom ” 800 | 27,640 
9 Easton Anderson ” 900 | 25,440 
Crompton & Co. Combe, Barbour * 850 | 22,980 
i. ictor ” 900 | 23,340 
Carols Fréres 850 | 19,000 
” &60 | 20,310 
Limited .. Own British Schuckert 
” 8,5: 
Brush Elec. Eng. Co... Victor Coates Brush Company | 900 | 21,605 
we Hick, Hargreaves ” 900 | 24,500 
Fullerton, Hodgart 900 | 26,950 
” Carols Fréres wie 900 .| 18,210 
” ” ~ 900 | 1,890 
Dick, Kerr & Co. ee Not given Not given — | 88,600 
Brit. Schuckert Co. .. | Combe, Barbour Own 900 | 21,787 
; ” Carols Fréres ” 900 | 17,556 
$5 D. Stewart & Co. 4 900 | 25,244 
ye Victor Coates ” $00 | 21,146 
Providence Co. 900 | 80,882 
Hick, Hargreaves 900 | 26,440 
é Yates & Thom ” 900 | 27,218 


The accepted tender, amounting to £23,170, is for two slow speed 

Corliss engines, with British . Westinghouse generators, condensing 

FR eryapl &c., delivery and erection of the first engine to be com- 
eted in nine months and 4 half from the date of the order. 


Greenwich,—The Guardians have given tlfe contract for 
the electric lighting of the workhouse buildings to Messrs. Lee and 
‘Warren, at £4,910. 


Leeds.—The City Council last week confirmed the 
acceptance of the following tenders in connection with the extension 
of the mains for the two-phase distribution in Holbeck and 
Hunslet:—The British Insulated Wire Company, for mains, 
£18,781 12s. 8d. The Electric Construction Company, Limited, for 
14 60-Ew. transformers, at £119 each. The Brush Electrical Engi- 
neering Company, for switch-gear, £467 2s., and Messrs, §, Z. de 
Ferranti, Limited, for switch-gear, £344. ~ 
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FORTHCOMING EVENTS. 


Saturday, January 12th—At 11.15 am. Institution of Junior 


Engineers’ visit to the works of W. T. Henley’s Tele- 


graph Works Company, North Woolwich. 

Tuesday, January 15th.—At 3 o’clock. Royal Institution. Prof. 
J. A. Ewing, M.A., F.R.S., M.Inst.C.E., on “ Practical 
Mechanics (experimentally treated): First Principles 
and Modern Illustrations.” Lecture I. 

Friday, January 18th.—At 9 o’clock. Royal Institution. Prof. 
Dewar, M.A., LL.D., F.R.S., M.R.1., on “ Gases at the 
Beginning and End of the Century.” 

Friday, January 25th:—At 8 p.m. Institution of Junior Engineers. 
Meeting at: Westminster Palace Hotel. Paper on 
“ Railway Construction,” by Mr. Alexander Koss, 
M.Inst.C.E., Engineer to the Great Northern Rail- 
way. 

Saturday, January 26th.—The Institution of Electrical Engineers 
(Students’ Section). Visit to the works of the India- 
rubber, Gutta-percha, and Telegraph Works, Company, 
Limited, Silvertown. Students desirous of partici- 
pating in this visit must inform the Hon. Sec. of the 
Students’ Committee before January 15th. 


NOTES. 


Electrical Trade Section of the London Chamber of 
Commerce.—A meeting of this Section was held at the 
offices on Wednesday, Mr. Sydney Morse presiding. The 
chairman made a statement of the principal matters which 
had occupied the attention of the Section during his period 
of office. He referred more particularly to the evidence 
which the Section had brought before the Royal Commission 
on Local Taxation with respect to the action of rating 
authorities throughout the country to the detriment of large 
industrial undertakings. They had urged the importance of 
uniformity of rating throughout the country, and also the 
creation of an independent valuation authority, and if effect 
were given to these principles, their position would be more 
satisfactory. The Section had also been actively concerned 
in connection with the question of municipal trading, and 
was represented with other trades on a Special Committee of 
the Chamber which had organised a large amount of evidence 
given last Session before the Joint Committee of both 
Houses. Having expressed the opinion that the Section had 
done good work for the electrical industry in this and other 
matters, he proposed that Mr. R. Percy Sellon be elected as 
his successor in the chairmanship of the Section, which 
was seconded by Mr. Musgrave Heaphy and carried 
unanimously. Mr. Sellon, after returning thanks, 
expressed the desire that the Section should become 
still more useful in the future, and reminded the members 
that meetings could always be called whenever occasion 
arose. He moved a hearty vote of thanks to Mr. Morse for 
his services as chairman of the Section during the past four 
years. This having been carried by acclamation, Messrs. 
Alexander Siemens and W. L. Madgen were elected deputy 
chairmen of the Section. Attention was called to the action 
of gas and water companies in endeavouring to upset the 
settlement of the Joint Committee in regard to the question 
of earth returns as embodied in a clause which had been 
inserted in various Provisional Order Bills, and which the 
Board of Trade had always insisted upon. It was decided 
to appoint a special Sub-committee to consider and report 
on the whole matter, with a view to future action in the 
interests of the electrical industry. 


Belleville Boilers.—A Pall Mall Gazette correspondent 
says that :—“ The cruiser Minerva has been placed at the 
disposal of the Committee on Water-tube Boilers for 
experimental purposes. A series of tests has been arranged 
with a view to providing the Committee with data 
on which to found their report. While undergoing the boiler 
trials allotted her the Minerva will make Portsmouth her 
headquarters, and the trials are to commence without 
unnecessary delay. It is understood that the Committee 
= conclude their deliberations some couple of months 

ence.” 


Personal.—The Pall Mall Gazette says: “Prof. Sil- 
vanus Thompson, who created some sensation in Italy by 
delivering an address in fluent Italian at the Volta Centenary 
celebrations, is now adding to his reputation for versatility 
by lecturing in German before the ‘ Urania,’ a well-known 
scientific society in Berlin, modelled upon the lines of our 
Royal Institution. The subject of his lecture is ‘ Faraday 
and the English School of Electricians,’ and the date is 
January 9th, being one of a series of Wednesday addresses. 
It is a most unusual honour for an Englishman to be invited 
to lecture at the ‘ Urania.’” 

We regret to learn that Mr. ©. E. Grove, the hon. 
secretary of the Electro-Harmonic Society, has been stricken 
down with an attack of typhoid fever. His many friends 
will join with us in hoping that he may heve a speedy 
recovery. 

In consideration of the heavy duties which have been 
falling upon the shoulders of Mr. Harpur, the borough 
engineer of Cardiff, there is a proposal to increase his salary 
to £1,100, with further advances of £50 per annum up to 
£1,250. 


To South African Electrical Engineers.—We have 
been thinking a good deal recently about the Electrical 
Engineer Volunteers, who have rendered such signal service 
in South Africa. Most of them have returned home, as we 
all know. The few who yet remain will sooner or later seek 
their fortunes in the occupations of civil life, if they have 
not all already done so. Certainly there should be plenty 
of electrical engineering work for them to do when things 
settle down permanently and the anticipated development 
occurs. We are pleased to find that the Pretoria electrical 
engineers have not been forgetful of the old folks at home. 
An artistic and appropriate token of their regard brings 
to the ExxcrricaL Revisew—and, of course, through that 
medium, to all their old friends in the electrical profession 
—*Good wishes for a Merry Christmas and a Happy New 
Century from the Electrical Engineers in Pretoria.” We 
wish them every success in their new spheres, and hope 
that they will duly become good Colonials, and will do 
their level best to see that the country of their birth, gets 
all the electrical work they can possibly influence. 

By the way, we learn that the Secretary for War has 
approved of another detachment of the Electrical Engineer 
Volunteers being selected for service in South Africa, the 
detachment to consist of a field officer, four company 
officers, and 100 non-commissioned officers and men. 


Guarini Wireless Telegraphy.—It is stated that the 
first experiments in wireless telegraphy between Brussels and 
Antwerp on the Guarini system will take place on the 20th 
inst. M. Guarini is doubtful whether local conditions will 
admit of direct communication, and he proposes to utilise 
Malines Cathedral, situated midway between the two cities, 
as an automatic repeating station. 


_The London United and Kew.—Mr. Clifton Robinson, 
managing director of the London United Tramways, states 


“that a series of experiments have been going on during the 


past week upon the new electric tramline, under the joint 
direction of the Kew Observatory authorities, the Board of 
Trade, and the company, with a view to ascertaining the 
amount of interference that would be caused to the magnetic 
recorders of the Observatory. -As a result he hoped that an 
agreement would be arrived at within a few days, and the 
line opened very shortly. 


Popoff Wireless Telegraphy.—<A daily paper telegram 
from St. Petersburg says that Prof. A. 8. Popoff will reach 
London in a few days, having recently received a definite 
proposal from a syndicate of English capitalists inviting him 
to come to London either to sell them his patent, or, in con- 
junction with them, to‘ capitalise his invention on a large 
scale. The Popoff system has been tried satisfactorily by 
the Russian Ministry of Marine. 
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Battery Traction in Ghent, Belgium. — A propos 
of our recent announcement of the failure of battery 
iraction in Ghent, the following supplementary parti- 
culars may not prove uninteresting as. bearing on the much- 
debated subject of accumulator traction. The Ghent 
system, which has a mileage of 142 miles without counting 
the double lines or sidings, is of 1 metre gauge. The rails, 
which were laid under the best conditions on concrete, weigh 
‘4 Ibs. per yard. The carriages, of which there are now 
normally 80 in operation, scale 8 tons each without accu- 
mulator, 11 tons 6 cwt. with accumulator, and 13} tons 
loaded. The carriages were constructed by the Metal- 
iurgie Company at Nivelles (Belgium). The accumu- 
lators, Which have superposed plates for the positive, and 
cylinders for the negative, are calculated to supply 150 
umpere-hours, but only give this initially and are not slow 
in falling to 100 ampere-hours. In reality, the efficiency 
is only 65 per cent. The cars are capable under ordinary 
circumstances of doing 15°5 miles without re-charging. 
‘he cost per- car mile is over 644 centimes (6°2d.). 
it has been calculated that the consumption of coal in 
ihe power station exceeds by over 100 per cent. that 
necessary for the working of a similar system by trolley. 
One of the best authorities on the subject of electric 
iraction in Belgium, who made a special study of the 
(ihent tramways, has expressed the opinion that under the 
present circumstances all attempts at battery traction 
van have little success. The Ghent Tramway Company 
commenced the first. year (1898) by placing on the road 
50 cars with a view of having a service commensurate 
with the exigencies of traffic. The following year, how- 
ever, the administration was obliged to give a service in 
accordance with the capabilities of the accumulators without 
regard to.the demands of traffic. Thus the public and the 
shareholders alike complained, and the result, as we have 
already indicated, is that the company has applied to the 
municipal authorities for permission to replace the accumu- 
lators by the overhead system. The town does not seem too 
vuxious to accord this authorisation. In any case, if a 
inodification is to result, it will be by the aid of a mixed 
system. The old Flemish city contains a very large number 
of swivel bridges, across which the overhead wires would be 
« hindrance to navigation. As has been previously remarked, 
battery traction has received from this latest experience a 
new check, which adds another to the long and instructive 
list of failures already chronicled in England, on the Con- 
tinent, and in America. 


Niagara.—It is understood at Niagara Falls that in, the 
present session of the State Legislature, a Bill will be pre- 
sented in order that a charter may be obtained for a new 
power company, which contemplates the development of 
power in the vicinity of the Whirlpool Rapids and the Whirl- 
pool. The scheme is to be fathered by the College Heights 
land Company, and the president of the proposed new power 
company will be Tunis G. Bergin, it is stated. A develop- 
ment of 100,000 H.P. is contemplated by means of a tunnel 
extending from a point near the lower or railway steel arch 
bridge to a point below the whirlpool. This tunnel would 
extend through the elbow of land and would be the hypo- 
thenuse of a great triangle. The head obtained would be 
about 82 feet. It is pointed out that the excavation of the 
tunnel would be remarkably easy, as the cars of the Niagara 
(iorge Railroad, the electric railroad along the water’s edge, 
could be run right into the tunnel in order to facilitate the 
removal of the excavated material, all of which could be 
used to good advantage along the roadbed of the railroad. 
Such use of the rock would add materially to the strength of 
the roadbed and the safety of the line. Work could be 
started at both ends of the tunnel, and no doubt would pro- 
gress rapidly, as the conveniences of getting rid of the rock 
would be remarkable. The general impression is that. the 
State could not refuse.the charter, for the projected tunnel 
and the contemplated use of the water would in no way 
interfere with or mar the scenery of the falls, or the rapids 
cither for that matter, the point of proposed operations 
being nearly two miles below the falls. 
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- having been undertaken free of cost by the 


_ Glasgow International Exhibition.—The main build- 
ings for the Glasgow International Exhibition being now 
practically complete, the lighting arrangements are engaging 
attention. As has been already intimated, the contractors 
for the electric installation are Claud Hamilton, Limited, 
and Messrs. Lowdon Bros., Glasgow, and both firms are at 
present carrying out the work. The Electricity Depart- 
ment of the Corporation have agreed to supply a triple 
cable, about a quarter of a mile in length, for use in 
the grounds, on condition that the cost of laying down the 
cable and removing it is paid for by the Exhibition 
authorities. The British Aluminium Company’s offer of 
10,000 ‘yards of overhead wires, referred to on the next 
page, has been accepted by the Electric Lighting Com- 
mittee. The central portion of the grounds are to be 
illuminated by incandescent compressed this work 
elsbach Incan- 
descent Gas Light Company, who propose to erect and 
maintain a series of lanterns, ranging from one to five-light, 
the only stipulation being that the Exhibition supply and 
erect the necessary columns. This condition has been 


accepted, and an order for the columns placed with Messrs, . 


MacDowall, Steven & Oo., Glasgow. 


The Central London Railway Company and Vibra- 
tion.—It is stated that after communication with, and on the 
invitation of, the Central London Railway Company and a 
committee representing the owners of houses in the vicinity 
thereof, the Board of Trade have appointed a committee, 
consisting of Lord Rayleigh, F.R.S. (chairman), Sir John 
Wolfe-Barry, K.C.B., F.R.S8., and Prof. Ewing, F.R.S., to 
consider to what extent the working of the traffic on the 
Central London Railway produces vibration in the adjacent 


~ buildings, and what alterations in the conditions of such 


working or in structure can be devised to remedy the same, 
and to report to the Board of Trade. 


Cable Companies’ Dinner.—The seventh annual dinner 
and smoking concert of the cable companies was held on Tues- 
day evening last week in the Alabaster Room of the London 
Tavern, Fenchurch Street. One hundred and seven guests 
sat down to the dinner, which, as befitted the first one 
of the century, was declared by all to have been the 
most enjoyable of the series. Mr. Viggo Jansen (Great 
‘Northern Company) was in the chair, while Mr. W. James 
(Commercial Company) occupied the vice-chair. The toast 
of “ The Queen ; the King of Denmark” was proposed by 
the chairman ; “ Our Annual Dinner” and “ The Visitors” 
by the vice-chairman ; and “ The Pioneers of the Telegraph 
Service” by Mr. K. Knudsen. The dinner was followed by 
an excellent concert, which concluded just before midnight 
with the singing of the English and Danish national 
anthems and “ Auld Lang Syne.” 


The L.C.C. and Electricity Supply in Bulk.—The 
London County Council, at the instance of the Highways 
Committee, has addressed a letter to the metropolitan 
borough councils in reference to the supply of electricity in 
bulk in London. The letter reminds the councils of the 
conference which took place some time ago of representatives 
of the County Council and of the vestries and district boards 
to consider certain proposals then before Parliament for the 


- supply of electricity in bulk, and encloses a copy of the report 


of the proceedings at that meeting. In the case of one Bill 
the County Council endeavoured to obtain the insertion of a 
purchase clause, but the Chairman of the House of Lords 
Committee which had the Biil under consideration intimated 


that the Committee could not embody such a clause, and 


stated that if the Council desired such powers it should pro- 
mote a Bill for that purpose. The Highways Committee, 
the letter proceeds to say, still have the question under con- 
sideration, and the borough councils are asked whether they 
agree with the resolutions passed at the conference, and 
whether they consider that another conference should be held 
to deal with the question, ; 
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Generating Electricity by Wind-Power.—The firm 
of J. Jessen, successor to Carl Franz Neumann, of Wittkiel, 
Schleswig-Holstein, has made recently a very successful 
experiment in generating and storing electricity by a wind 
motor. This firm, which has long been engaged in the 
manufacture of windmills, drives the machinery in their 
factory by a single gigantic windmill 14 metres in diameter, 
which is said to be the largest in Germany. The shunt 
dynamo connected up to the windwill gives 120 amperes at 
160 volts at a speed of 700 revolutions per minute. When 
the wind velocity was only 3 metres per second, the windmill 
made 13 revolutions per minute, though it was driving the 
whole of the machinery in the factory and also the dynamo, 
which developed sufficient voltage (132 volts) to charge a 
secondary battery of 120 cells in parallel with a current of 
82 to 35 amperes. Even when the wind fell, a current 
of only 5 amperes was taken off from the battery 
(which remaincd permanently connected to the arma- 
ture of the dynamo), for charging the field magnets. 
By this arrangement an automatic regulation of 
the dynamo tension is effected. With the battery in parallel 
the lights in the factory were perfectly steady, in spite of the 
variations in the resistance of the machinery. According to 
calculations of the firm, it saves £200 per annum by the 
use of wind-power. It considers the windmill specially 
suited for generating electricity for small towns and villages. 
It proposes that a number of windmills should be erected, 
each with its dynamo, which would store up their electricity 
in a single central storage battery, sufficiently large to light 
the town. 


American Trolley Wire for India.—According to a 
Reuter telegram from Ansonia (Connecticut), an order for 
1,000,000 lbs. of wire has just been completed there for an 
electric line on the trolley principle, in India. The wire is 
now awaiting shipment. Is this the way British depend- 


encies are going to be developed—with American material ? 


The Tramways and Light Railways Association.— 
A meeting of the Council of this Association was held at 
Amberley Hotise, Norfolk Street, W.C., on Friday, the 
4th inst., when the six retiring members were determined for 
this year, and six new names were selected to propose for 
election at the adjourned general meeting. 


The Jablochkoff Candle.—A correspondent wishes ‘to 
know whether Jablochkoff candles are still procurable, and 
if so, where? We shall be glad if any of our readers can 
give the desired information. 


Automobilism.—A meeting of owners of motor cars and 
others interested in motoring was held at the Victoria Hotel, 
Wolverhampton, on Friday evening, and it was resolved to 
form an automobile club, to arratige club meets and tours, 
and otherwise to encourage the use of motor-driven vehicles 
in the town and district. 


Aluminium and Outdoor Lighting Work.—The 
British Aluminium Company are lending some 10,000 yards 
of overhead wire for the outdoor are lighting of the Glasgow 
International Exhibition, 1901. The lamps will be run 10 
in series on 500 volts. 


Obituary,—We regret to record the death of Mr. Henry 
Chance, chairman of Messrs. Chance Bros., Limited, glass 
manufacturers, Birmingham, and also of Messrs. Chance and 
Hunt, Limited, chemical manufacturers, Oldbury. Mr. 
Chance died unexpectedly at’ Leamington, on Monday 
morning, aged 73 years. 


Appointment Vacant,—A resident electrical engineer is 
wanted for Reigate at £200 per annum. 


Lectures.—At the Technical College, Finsbury, Prof, © 


Silvanus Thompson will lecture on’ Wednesday evenings on 
“Magnetism and Electro-Magnetism” during the Lent 
term. The Monday lectures during January will be .by 
Dr. E. W. Marchant on “Alternating Currents,” and 
later Prof. Thompson will resume the subject of “* Dynamo 
Design.” 


Special courses of lectures by Mr. W. B. Burnie on ~ 


“Central Stations and Electricai Distribution,” and Mr. 
John Morris on “ Engineering Estimates and Specifications,” 
are to be delivered at the Royal Technical Institute at Salford. 
See our advertisement pages for particulars. 

Mr. A. H. Barker, Wh.Sc., B.A., B.Sc., who is himself 
manager of an engineering works, is to deliver a course of 
six lectures before the Institution of Junior Engineers on 
““Works Management.” The dates of the lectures are 
February 5th and 20th, March 7th and 19th, April 8rd and 
25th. The fee for the course is 12s. 6d. 

Arrangements have been made for a course of special 
lectures at the Society of Arts on “ Polyphase Electrical 
Engineering,” to be given by Mr. A. C. Eborall on April 
26th, May 3rd, 10th, and 17th. 

On January 10th Prof. C. A. Carus-Wilson, M.A., 
commenced a course of lectures to the senior students of the 
Electrical Standardising, Testing and Training Institution, 
on “ Dynamo and Motor Construction.” 


Higher Pressure.—In an advertisement this week will 
be found a notice requesting all who object to alterations in 
the Electric Lighting Regulations in regard to higher 
pressure in consumers’ premises, to lodge notice of their 
objections with the Board of Trade by January 29th. 


NEW COMPANIES REGISTERED. 


Hire Purchase Electric Wiring Company, Limited 
(68,588).—This company was registered on December 22nd, with a 
capital of £10,000 in £1 shares, to supply any apparatus for and 
connected with the transmission, distribution and uses of electric 
current for light, power, &c. The first subscribers are:—D. A. 
Clarke, 2, Pali Mall Hart, S.W., with one share; H. T. Rutter, 64, 
Carlton Mansions, Maida Vale, W., consulting engineer, with 100 
shares; J. J. A. Feak, 98, Broad Street Avenue, E.C., accountant, 
with one share; F. V. P. Rutter, 162, Balham High Rvad, 35.W,, 
journalist, with one share; O. Cloudesley, 3, Stonebridge Park, 
Willesden, N.W., draughtsman, with one share; A. E. Balck, 14, 
St. Albans Villas, Highgate, N.W., clerk, with one share; and 
F. W. Balck, 175a, Kentish Town Road, N.W., auctioneer. The 
number of directors is not to be less than three nor more than five; 
the first are :—E. Mann, F. Inman, and H.T. Rutter. Qualification, 
£1005 remuneration, £250 per annum, divisible. Registered office, 
58, Victoria Street, S.W. 


Coley Electric Works, Limited (68,600).—This com- 
pany was regi- tered on December 22nd, with @ capital of £2,000 in 
£1 shares, to carry on at Richmond, Surrey, or elsewhere, the 
business of electricians, mechanical and electrical engineers, 
machinists, fitters, founders, wire drawers, tube makers, japanners, 
annealers, enamellers, electroplaters, ironmongers, &c. ‘The first 
subscribers (each with one share) are :—G. Smith, 12, King William 
Street, E.C., solicitor; E. Coleman, 3, Gatest»ne Road, Upper 
Norwood, S.E., gentleman; S. W. Oakley, 22, Isledon Road, 
Holloway, N., clerk; H. J. Sleigh, 95, Clifton Hill, Carlton Hill, 
N.W., clerk; T. J. Warren, 52, Loftus Road, W., clerk; O. W. 
Collis, 121, Earlsfield Road, S.W., accountant; and W. Leal, 
School House, Bramley, Hants, gentleman. The number of 
directors is not to be less than three nor more than five; the first 
are to be appointed by the subscribers ; qualification, £50. Registered 
office, 4, King Street, Cheapside, H.C. 


Railway and General Construction and Main- 
tenance Company, Limited (58,624).— This company was regi:- 
tered on December 22nd, with a capital of £1,000 in £1 shares, to 
acquire and turn to account any powers for the construction, 
equipment and working of light or other railways and tramways, 
and to carry on the business of engineers, contractors, electricians, 
&c. The first subscribers (each with one share) are :—-E. C. Townsend, 
28, Victoria Street, S.W., merchant; M. N. Ridley, 11, Dartmouth 
Street, S.W., civil engineer; V. B. D. Cooper, Broadway House, 
Westminster, civil engineer; F. H. E. Shipton, Broadway House, 
Westminster, master mariner ; J. F. S. Cridland, 28, Victoria Street, 
S.W., solicitor; A. J. Towns, 124, Portobello Road, Notting Hill, 
W., clerk; and J. C. Derivgton, 63, Fawe Park Road, Putney, S.W., 
managing clerk. The number of directors is not to be less than three 
nor more than five; the first are to be appointed by the subscribers ; 
remuneration 5 per cent. of the profits, divisible (none till 4 per 
cent. is paid on the shares.) 
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Riker Motor Vehicle Company, Limited (68,626).— 
This company was registered on December 22nd, with a capital of 
£1,000 in £1 shares, to manufacture, sell, let on hira and deal in 
electric motors, cycles, velocipedes, vehicles, cycls and mot r parts 
and accessories, &c. The first subscribers (“ach with one share) 
are:—G. F. Seagrave, 69, Falkland Road, Hornsey, N., accountant ; 
H. H. Fox, 2, Brick Court, Temple, E.C., solicitor; J. B. Taylor, 4, 
Patshull R ad, N.W., clerk; E. Wallace, 56, Mornington Road, 
N.W., law stationer; J. P. Eldridge, 16, Marlborough Road, B..wes 
Park, N., shorthand writer; J. Woodall, 56, Oakley Road, Canon- 
bury, clerk ; and L. Rendell, 5, Hanover Mansions, Maddon Street, 
W., solicitor. Registered without articles of association. Registered 
office, 81, Walbrook, E.C. 


Park Bros., Limited (68,634). — This company was 
registered on December 22ud, with a capital of £1,000 in £1 shares, 
(334 8 per cent. cumulative preference), to acquire the business of 
electrical engineers and cycle manufacturers carried on by 
F. W. V. Park, J. M. Park, E. G. Park, and T. Park, as “‘ Frederick 
William Vivian Park,” at Leamington Park, Acton, and to carry 
on the business of electricians, electrical and general engineers, 
ironfounders, ironmongers, cycle and motor car manufacturers and 
merchants, &c. The first subscribers (each with one share) are:— 
F. W. V. Park, 8, Hartington Road, West Ealing, W., electrical 
eugineer; J. M. Park, 8, Hartington Road, West Ealing, W., 
electrical engineer; EK. G. Park, 8, Hartington Road, West Haling, 
\y., electrical engineer ; T. Park, 8, Hartington Road, West Ealing, 
W. electrical engineer; J. Mitchell, 2, Denehurst Gardens, Acton 
Hill, W., Bank of England clerk; Mrs. E. M. Mitchell, 2, Dene- 
hurst Gardevs, Acton Hill, W.; and J.J. E. Grundy, 55, Baiham 
Park Road, S.W., art publisher. The first directors are :— 
IE. W. V. Park, J. M. Park, E. G. Park, and T. Park; remun- 
eration, £75 each per annum, 


Standard Electric Company, Limited (68,643).— 
This company was registered on December 22nd, with a capital of 
£10,000 in £1 shares, to acquire the business carried on at 190, 191, 
and 192, Upper Thames Street, and 17, Garlick Hill, E.C., as ‘‘ The 
Standard Electric Co.,’’ and to carry on the business of art metal 
manufacturers, machinists, medallists, braziers, fitters, millwrights, 
engineers, tool and implement makers, electricians, electrical and 
mechanical engineers, manufacturers of electrical, magnetic, tele- 
phonic, telegraphic, and other apparatus aud appliances, &c. The 
first subscribers (each with one share) are:—R. J. Green, 111, St. 
Mark’s Road, Notting Hill, W., electrical engineer; C. P. Gunn, 
7ia, Marlboro’ Road, Bowes Park, N., electrical engineer; M. 
Maclean, Elmdale, Palmer’s Green, N., electrical engineer; KE. J. 
Saker, 222, D vonshire Road, Forest Hill, S.E., commercial agent ; 
Miss A, B. Macrone, 47, Arcadian Gardens, Chitt Hill, Bowes Park, 
N.; W. Taylor, 44, Patshull Road, Camden Town, N.W., ware- 
houseman; and Miss M. F. Coombe, 35, Winstansley Road, S.W. 
The number of directors is not to be less than two nor more 
than five; the first are :—R. J. Green, C. P. Gunn, and M. Maclean. 
Qualification, £500; remuneration as fixed by the company. 
Registered office, 190, Upper Thames Street, E.C. 


Boardman Electrical Patents Company, Limited 
(68,712).—This company was registered on December 24th, with a 
capital of £2,000 in £1 shares, to adopt an agreement with F. R. 
Bo rdman and W. C. Edwards, to develop and carry on the 
business therein described, and to carry on the business of electrical 
manufacturing engineers, electricians, constructive engineers, 
manufacturers of and dealers in electrical appliances, brass goods 
and hardware, &c. The first subscribers (each with one share) 
are:—W. C. Edwards, 64, Mark Lane, E.C., merchant; T. J 
Edwards, 8, Victoria Road, Clapham Common, S.W., clerk; J. H. 
Coulson, 54, Blenheim Crescent, W., clerk; G. Cross, 14, Union 
Court, Old Broad Street, E.C., builder; W. H. Harvey, 17, Old 
Queen Street, S.W., colliery agent; W. H. C. Boardman, 39, 
Walterton Road, W., clerk; and F. R. Boardman, 10, Union Court, 
E.C., electrical engineer. Registered without articles of associa- 
tion. Registered office, 10, Union Court, Old Broad Street, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


New St. Helens and District Company, Limited 
(59,426).—This company’s annual return was filed on November 6th, 
when 24,980 shares were taken up out of a nominal capital of 
£150,000 in 30,000 shares of £5 each. £4 per share has been called 
up, resulting in the receipt of £100,380, including £510 paid on 1,020 
forfeited shares. £50 remains in arrears. 


South Staffordshire Tramways (Lessee) Company, 
Limited (63,160).—This company’s annual return was filed on 
October 8rd, when 10,000 ordinary shares were taken up out of a 
nominal capital of £150,000, in 15,000 preference and 15,000 
ordinary shares of £5 each; £5 per share has been called up, 
resulting in the receipt of £50,000. 


Monte Video Telephone Company, Limited (27,208). 
—This company’s annual return was filed on November 13th, when 
86,492 preference and 72,680 ordinary shares were taken up out of 
a nominal capital of £160,000 in £1 shares (87,000 preference). £1 
per share_has been called up, resulting in the receipt of £159,172. 


“SUPPLY STATION ACCOUNTS. 


Tue accounts of the Derby Corporation elec- 
. Derby tricity- department indicate the effect of the 


Corporation _ increase in capital expenditure by over £31,000 
Electricity upon the former total of £76,000 odd. The 
Accounts. increase in uvits output during 1899 was rather 


less than in the preceding year, while this was 
accompanied by a rise in the maximum load greater by 30 per cent, 
than that recorded for 1898 over 1897. As the prices charged are 
6d. for the first hour and 3d. afterwards for ordinary supply, it is 
rather difficult to see why the load should increase more rapidly 
than the output, and this feature must have an effect upon the 
returns. The capacity of plant installed is now 1,180 xw., and the 
total supply demanded as a maximum reduced t> lamps appears as 
38,000 8-c.P. lamps and 79 10-ampere arc lamps. 


GENERAL STATEMENT. 
1898. 1899. Increase. 
Total capital expenditure «. £76,565 £107,608 £31,038 
Number of units sold 491,063 617,414 126,351 
Number of lamps connected... 
Maximum load in Kw. .. age 480 640 160 


Gross revenue... £10,052 £11,584 £1,532 
Gross expenditure £5,586 £6,748 £1,162 
Gross profit £4,466 £4,836 £370 


Average price per unitsold ... 4°72d. 4°38d.  —‘34d. 


The output was made up as follows :— 
Private Number of 


» Year. Total generated. Pub!iclamps. consumers. publiclamps, 
1897... 383,601 130,025 210,758 77 
5SGS"...... 533,214 - 139,989 351,074 77 
1899... 713,990 147,846 469,568 79 arc lamps 


and 162 8-c.P. 

incandescents. 

The charges for,“ power” are 3d. per unit for the first two hours, 

2d. per unit for the next three hours, and 1d. for all further con- 

sumption. Each item in the revenue statement shows a diminution. 

That for meter rents remains at the same gross figure, the very small 

one of £21. Asa result, the average gross receipts per unit work 
out at 44d., or #d. reduction upon 1898. 


REVENUE STATEMENT. 
1898, 1899. 
Gross. Per unit. Gross. Per unit. Increase, 
Sale of ene £11,256 438d. —-34d. 
"21 ‘Old. 21 ‘00d. —-old. 
Sale of lamps,&0. .. 347 ‘17d. 307 *12d. 5d. 
Sundry fees, dc... we 22 Old. — 1d. 


Gross revenue ... £10,052 491d. £11,584 450d. —-41d. 


In the costs it may be noted that establishment charges have 
returned to nearly the gross figure for 1897, and on the increased 
output the average per unit is now ‘lld. The slight upward 
tendency in wages is more than balanced by the drop in salaries, in 
the latter item the gross expenditure has been reduced nearly £50, 
which may or may not be a realeconomy. Coal shows the largest 
change, and is tending upwards towards 1d. Its effect is to raise 
the works cost to over 2d., but this is wiped out by the reductions 
in items lower down, and the final result, which is a good one in 
view of the other figures, is to bring down the total cost by ;4d. to 
under 22d. per unit. 


Cost oF PRODUCTION. 
1898. 1899. 

Gross. Per unit. Gross, Per unit, Increase. 
Coat £1,491 ‘73d. £2,343 °91d, +°18d. 
, water and engine 
room store. 307 ‘15d. 375 “1d. 

wages incurr 

in generation and distr | 1,152 ‘56d. 1,496 °58d. +°02d. 
bution, and attending ' 
public lamps. 


Repairs and maintenance of 


buildings, engines, boilers, 1,059 ‘52d. 1,098 °48d. —-09d. 
dynamos, &c., and repairs 
street lamps. 

Works costs £4,009 196d. £5,312 2°07d. +°11d. 


salaries of managing 852 ‘42d, 806 ‘Bld. —-‘1l1d. 
neer, secretary, clerks, 

General 
pring, 495 293 Ad, — 134. 


surance 
14 00d. —‘Old. 


=. ~ | 14 ‘Old. 
£5,586 2°73d. £6,748 262d. —‘1id. 


Total costs 
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As shown in the accounts, the revenue takes into consideration 
the stock in hand. Owing to this being greater at the end of 1899, 


the figures appear as follows :— 
Stock. Net revenue balances. 
At end of 1899 ... ... £813 Carried forward ..» £650° 
», 1898 ... ... 601 From last account... 537 
Credit balance ... £212 ieee 


— Less increase in stock ... £212 


Difference —£99 


The following statement is in our usual form, and shows that the 
actual result of the year’s working is a small loss after paying 
all charges. The financial charges were greater by £1,276, to meet 
which only £370 increase appeared in the gross profit. The 
difference, therefore, was £906, which swallowed up the £807 
shown as net profit in 1898, and left the £99 deficit referred to. 


PROFIT STATEMENT. 


1898, 1899. 
Sinking fund for repayments .. 1,927 2,508 
Net profit carried forward xs 807 --99 
Gross profit ... €4,466 £4,836 


Tue accounts of the electricity supply under- 

Southampton taking of the Southampton Corporation are 
Corporation among those which possess the favourable feature 
Electricity of showing that the profits have covered all 
Accounts. charges. Whereas in previous years the work- 

ing resulted in what is shown in the net revenue 

account as a “loss,” in 1899 the corner was turned, and a profit, 


‘although not large, was made, despite the somewhat adverse con- 


ditions that prevailed. The electric tramway system was started, 
it is true, in that year, but the revenue from this source was so 
small, that it only slightly assisted in the improved results, and we 
anticipate that when the figures for last year are available, they will 
show a materially improved state of things. The increases in output 
and load are quite satisfactory, and Mr. Chaplin, the engineer, 
should be able to make the department a very successful one, now 
that the business is getting towards something of moderate size. 


GENERAL STATEMENT. 


1898, 1899. Increase. 
Total capital expenditure «. £67,508 £90,529 £23,026 
Number of units sold ¢... 265,081 526,554 261,473 
Number of lamps connected... 19,775 85,000 15,225 
Maximum load in kw. ... cae 330 580 250 
Gross revenue... 6,198 £10,542 £4,344 
Grossexpenditure... ... 9083006 £5,951 £2,845 


Average price per unit sold... 581d. 4°70d. —-61d. 


The revenue in 1899 was principally derived from private supply. 
Thus private consumers took by meter 408,415 units, and by con- 
tract 63 units, representing £9,238. The public lamps, numbering 
56, consumed 92,008 units, bringing in £922, while 26,068 units 
were sold to the Tramway Department, yielding a return of £226. 
The average price received for energy has fallen below 5d., the 
reduction being nearly 3d. per unit. As the other items have also 
dropped, the total reduction is about +d., leaving the average from’ 
all sources at 44d. - 

REVENUE STATEMENT. 


1898, 1899. 
Gross. Per unit, Gross. Per unit. Increase 


Saleofenergy .. £5,865 531d. £10,825 4°70d. —-61d. 


Meterrents .. .. 109 10d. 168 ‘08d. —-02d. 


Gross revenue £6,198 5°61d. £10,542 480d. —-81d. 


It is evidence of good management that notwithstanding a con- 
siderable increase in expenditure for fuel and for repairs (which 
have together raised the works cost }d. per unit), the reductions in 
other items have left the total cost at 4d. less than in 1898. Under 
the head of repairs is a small sum for the maintenance of the elec- 
trical equipment on the trams. Last year we believe that this 
work was undertaken by the electrical department, but that now 
the whole of the tramway rolling stock is maintained and repaired 
by the operating department, while the energy is delivered by the 
supply department to the feeder pillars. 


Cost oF PropuctTion. 


1998. 1899. 
Gross. Per unit. Gross. Per unit. Increase, 

Coal .. £1,293 1:17d. £3,271 1°49d. +°32d. 
wages 

n gen i- 

public lamps 
Re maintenance 

boilers, 193 ‘17d. 524 924d, + 07d. 

and tramway electrical 

equipment 


Works cost ... £2,194 1°99d. £4,918 224d, +:25d. 
Rent 127 “11d. 126 *O6d. —-05d. 


525 “48d. 647 °29d. —"19d, 


859 


Ge establishment 
insurance 

Other expenses: stamp } 28 02 28 01 —0ld. 
duty,&e. .. oe 


Total costs £3,106° 281d. £5,951 2°71d. —-10d. 


The gross profit in 1899 was greater by £1,499 than in the pre- 
vious year. This represents about one-third of the increase in 
gross revenue, and about half (or £713) was taken up in meeting the 
additional financial charges, leaving the other half (or £786) to 
turn the loss of £641 in 1898 into a net profit of £145. In 1898 
the gross profit worked out at 28d. per unit and. the financial 
charges at 3:38d., thus the net loss equalled ‘58d. per unit, while in 
the next year the gross profit was reduced to 2°092d. distributed 
between financial charges taking 2°026d. per unit and a net profit of 
‘066d. per unit. 

Provit STATEMENT. 


1898, 1899. 
Interessonloans .. .. « £1,652 £2,391 
Sinking {und for repayments .. ..° .. 2,081 2,055 
Net profit carried forward AAT 145 


Gross profit ... 


CITY NOTES. 


Electric Lighting and Traction Company of Australia. 


Mer. J. B. Braituwairs, Junr. (Chairman), presided over the first 
annual meeting of the above company held at Winchester House, 
E.0., on Monday, and in moving the adoption of the report said that 
during the year which had elapsed since the statutory meeting 
every ¢ffort had. been made to pu:h forward the company’s business 
in the three places where they were operating at present, viz., 
Melbourne, Adelaide, and Geelong. With regard to Melbourne 
they had every reason when he last addressed them in expecting to 
be placed in full possession of their property at the beginning of 
1900, but they had not made due allowance for the procrastination 
of the municipality. The Corporation thought they requ'red a special 
Act of Parlisment to enable the Postmaster-General to give 
consent to the transfer, and this took time, so that owing to 
circumstances quite beyond their control they bad not at present 
obtained actual p.sseseion of the properties in Melbourne which 
they had purchased. At the same time no eff rt had been relaxed to 
make ready for the large bustne-s they would have in Melbourne, 
and one 500 Kw. generator was all ready to be shipped and 
another was pract cally ready. It would be remembered, Somiieers 
that they were entitled to the profits of the Melbourne companies 
as from the 1st of January, 1899, so that at the present time two 
years’ profits were due to them, wh ch, however, they had not been 
able to include in the profit and loes account. Now, however, they 
believed all possibilities of delay had been exhausted, and from the 
cable they had received from Mr. Clements they anticipated 
obtaining possession of the properties this week. Directly 
this came about, improvements and economies would be effected. 
In one respect the delay had resulted in a good thing for the 
company, inasmuch as they had during the one year obtained an 
Act of Parliament which gave them a clear 25 years’ right 
to light the suburbs of Melbourne without the local. authorities 
being enabled to exercise any option of purchase which 
under the old Extension Acts they had. That would place them 
in a very strong position with regard to the lighting of Melbourne. 
They bad shipped a large quantity of cable and plant, and had 
done all they c uld to carry out the improvements to the Richmond 
station at Melbourne. In short, they had done all they 
possibly could to make the station dividend-earning at the earliest 
possible date. At Geelorg they had a 30 years’ Order, and the 


station there was practically complete. The plant had all been . 


sent out and was probably erected by this time, and they anti- 
cipated commencing to supply current within the next few 
weeks. They had some exceedingly encouraging applications for 
current, which seemed to ind'cate that they would get-the 
station up to almost its full capacity within a shor. time of 
its being opened. The Geelong station was admitted by the 
best judges to be the most up-to-date station in the whole of 
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Australia. At Adelaide they had an Order for an almost indefinite 
period. There they had secured a small station at Port Adelaide 
running at a loss, and they had made good progres with the station 
in Adelaide, and they hoped to commence the supply of current on 
a fairly large scale by the middle of the year. There was no doubt 
but that Adelaide would prove exceedingly remunerative when com- 
pleted. It would be seen they had got hold of the best of lighting 
in Australia. They had had offers to go elsewhere, but they were 
not good enough for the directors to embark the shareholders’ 
capital in. The question of traction had not been lost sight of, and 
they would enter into any contracts which would be-worth their 
while. Having briefly alluded to the items 1n the balance-sheet, the 
chairman said that they would soon have to raise additional capital, 
and the matter would be very carefully considered by the Board 
directly the Melbourne property was transferred to them. 

Mr. SELLON seconded the motion. 

Mr. Tuckett asked the chairman if the proposed dividend to 
preference shareholders would be taken out of the premium 
account in anticipation of profits from the Melbourne companies in 
the past two years ? 

The CHarRMAN replied that, as he had explained, there were two 
years’ profits of the Melbourne companies due to them. They 
could not tell exactly what these profits were, but from the balance- 
sheet which they had seen for part of the period, there was every 
reason to anticipate that the profits would be at least sufficient to 
cover the dividend paid to preference shareholders. It must be 
remembered that directly they got possession of the Melbourne 
undertakings, there could be economies effected by improvements 
and concentration, and they would be enabled to save a considerable 
sum by arranging for a lower rate of interest on loans. 

Mr. Tucxrett expressed himself as being thoroughly well 
satisfied with the answer. 

The CHarrMan further added that there was a revenue of £30,000 
in respect of the Melbourne undertakings, and they thought the 
gross profit should be made considerably in excess of what it was at 
present. He believed that Mr. Clements was serving them with 
great ability in Australia. 

The report was then adopted, and a dividend at the rate of 6 per 
cent. on the preference shares was agreed to. 


The Brush Electrical Engineering Company. 


An extraordinary general meeting of the shareholders is to be held 
at Winchester House, E.C., on Monday, January 14th, 1901, at 12 
o’clock noon, for the purpose of considering, and, if thought fit, of 
adopting an agreement with the British Electric Traction Company, 
Limited, which the directors consider to be advantageous to the 
interests of the Brush Electrical Engineering Company, and 
therefore recommend for adoption. The circular calling the 
meeting, says :— 

“The British Electric Traction Company is a large buyer of 
electric generating plant, cars, &., and is anxious to associate itself 
with a manufacturing company capable of meeting its requirements 
in this direction. These requirements are of a class which the 
works of the Brush Electrical Engineering Company are well 
adapted to supply. With the object of obtaining an interest in the 
Brush Electrical Engineering Company, the British Electric Traction 
Company, as will be seen by the agreement, offers to issue fully 
paid ordinary shares ranking for dividend as from April 1st, 1900, to 
shareholders in the Brush Electrical Engineering Company, in 
exchange for fully paid ordinary shares of the Brush Electrical 
Engineering Company ranking for dividend as from January Ist, 
1900, in the proportion of one £10 ordinary share of the British 
Electric Traction Company for 74 £2 ordinary shares of the 
Brush Electrical Engineering Company ; all transfer fees and other 
expenses incidental to this exchange of shares being borne by the 
British Electric Traction Company. When an exchange involves 
fractions of a share of the British Electric Traction Company, scrip 
will be issued for such fractions, and scrip for fractions amounting 
to a whole share will, within a limited time to be notified later, be 
exchangeable fora certificate for a whole share, after which date 
they will not be recognised. 

“Tn the event of the shareholders adopting this agreement, the 
offer for exchange of shares will be formally confirmed by notice to 
you from the British Electric Traction Company, and the option 
thereunder must be exercised within 21 days from the date of issue 
of such notice. The market value of the existing £10 ordinary 
shares of the British Electric Traction Company is about £13 5s., 
and that of the £2 ordinary shares the Brush Electrical Engineering 
Company about £1 15s. The dividends already paid by the British 
Electric Traction Company on its ordinary shares are :— 

March, 1900 (15 months)... «. 8 4 4 perannum. 
December, 1900 (interim dividen 

for six months, March to 


“To facilitate the carrying out of this arrangement four of your 
directors, viz., Mr. A. Ayres, Mr. A. H. Sanderson, Col. F. G. 
Steuart, and Mr. E. Woods have tendered their resignations con- 
ditionally on your adoption of the agreement, the British Electric 
Traction Company undertaking to pay them the sum of £2,250 as 
compensation for loss of office, subject to your approval. You are 
recommended to fill three of these vacancies by the appointment of 
Lord Vaux of Harrowden, and Mr. C. S. B. Hilton, who have been 
nominated by the British: Electric Traction Company, and of Mr. 
R. Percy Sellon, your general manager. Mr. Slater Lewis has been 
elected,by the board to fill the vacancy caused by the death of Mr. 
B. H. Van Tromp. In the event of your approving the agreement 


submitted, a further agreement (set out in the schedule) is to be 
entered into, providing for the supply of plant by the Brush 
Electrical Engineering Company to the British Electric Traction 
Company and its associated companies at fair current prices less a 
special commission. of 5 per. cent. In conclusion, your directors 
again express their belief that the adoption of the agreement will be 
to the advantage of the shareholders of the Brush Electrical 
Engineering Company, Limited; and in case you are in favour 
thereof and are not able to attend personally at the extraordinary 
general meeting, you are requested to return the enclosed proxy 
form duly signed, so that it may reach me not later than Saturday, 
January 12th, 1901.” 


London Electric Omnibus Company. 


THE adjourned general meeting of this company was held on 
Monday, at 11, Queen Victoria Street, Lieut.-Col. Turnbull 
presiding. 

In moving the adoption of the accounts for the years ending 
November 30th, 1899, and November 30th, 1900, the CHArRMAN said 
that the expenditure had been kept at a minimum during the last 
two years, in fact, it was confined to legal, secretarial, and office 
expenses. When he joined the board, and was asked to take the 
managing-directorship, the funds of the company were very 
nearly exhausted, but there were many complications which 
had to be disposed of before they could make it into an 
effective business. All those complications had now been disposed 
of. They had had a good many legal matters to attend to, and they 
had a disturbing one in connection with an action taken by a share- 
holder who questioned the correctness of the old prospectus. In 
every case, and on all counts, the company came off victorious 
though it cost them some money to establish the principle that the 
company was well formed, and that the prospectus was one which 
no one on the board need be ashamed of. The board had 
endeavoured to secure an omnibus which could be run not only as 
an experimental omnibus, but as a commercial undertaking which 
would bring in money to the shareholders. The board had arrived 
at a decision, and could secure a most suitable vehicle at a reason- 
able sum, guaranteed by the manufacturers, without any liability as 
to the vehicle itself. From the figures submitted to the board, they 
thought that it could be operated on a commercial basis by this 
company. They issued a circular laying before them the features 
of the scheme, and he was happy to say that they had a great many 
replies; there were only two replies unfavourable to their pro- 
position. As they had based their calculations upon a £100,000 
company, they would ask shareholders to discuss the reconstruction 
matter at another stage of the proceedings. If they had the unpaid 
calls on the shares, they would have £5,068 as a good asset. ey 
had also the omnibuses built with the company’s money, on an 
experimental basis. A good sum could be realised from the sale of 
the vehicle bodies, &c., if they were unsuitable for others. The 
directors had good reason for suggesting the idea of reconstruction 
on the proposed basis, and they had very good reasons to feel 
satisfied that if shareholders would support the scheme in sufficient _ 
numbers so as to give the necessary capital, the company on the 
reconstruction basis could be made a good paying commercial 
undertaking. 

The motion was seconded by Mr. A. G. ARNOLD, and carried. 

‘There was a good deal of talk between shareholders and the 
board as to the new ’bus. The board stated that the money sub- 
scribed by shareholders would be banked, and not touched unless 
the manufacturers of the new ’bus (which was not electrical, but is 
actually to be seen at work in England, though not in London) 
fulfilled their guarantee of 30 days’ consecutive running. Nothing 
would be paid for the ’buses unless they did that, and shareholders’ 
money would be returned. Shareholders could see the particulars 
of the ’bus upon application privately. It seemed that unless the 
directors’ proposal was adopted, there was nothing for it but to 
wind up. The chairman said that the Sola battery should have 
been developed by the inventor, instead of the company spending 
so much time upon it. The present electrical ’buses could not be 
run to pay as a service; the new ‘buses would be run all over 
London. 

A resolution was moved by Mr. ARNOLD, seconded by Mr. 
SPAGNOLETTI, and carried to the effect that the company be recon- 
structed to carry out the scheme of the directors. 

A vote of thanks to the chairman closed the meeting. 


Nernst Electric Light, Limited. 


Tue adjourned extraordinary general meeting of this company is to 
be held at the Westminster Palace Hotel, S.W., on Friday, January 
18th, 1901, immediately on the conclusion of the adjourned ordinary 
general meeting convened for 2.30 p.m. on that day for the purpose 
of considering, and, if thought fit, passing the following resolution. 


That the articles of association be altered in manner following, viz :— 

(a) In Article 8 the words “the company shall forthwith adopt an agreement 
dated February 28rd, 1899,” shall be substituted for the words “the company 
shall forthwith adopt an agreement dated the day of 1899.” 

(b) In Article 6 the words “subject to the provisions of the said agreement 
of the 28rd day of February, 1899” shall be substituted for the words “ subject 
to the provisions of the said agreement of the day of 1899.” 

(c) In Articie 88 the words “only until the next ordinary general meeting of 
the company and shall then be eligible for re-election ” shall be substituted for 
the words “‘ so long as the vacating director would have retained the same if no 
vacancy had occu! 

(a) In Article 111 the words ‘ subject to Clause 4 hereof ” shall be substituted 
for the words “ subject to Clause hereof.” 

(e) In Article 122 the words “ Article 132 hereof” shall be substituted for the 
words “ Article hereof." 
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Stock ExchangeBNotices.— Applications have been made 
to the Stock Exchange Committee (1) to appoint a special settling 
day in and to grant a quotation to:—Kensington and Knights- 
bridge Electric Lighting Company,!Limited,1and the Notting Hill 
Electric Lighting Company, Limited, £73,000 4 per cent. Debenture 
stock; Metropolitan Electric Supply Company, Limited, further 
issue of 13,769 shares of £10 each, £5 paid, Nos. 85,001 to 98,769. 
The Committee has ordered the undermentioned securities to be 
quoted in the Official List ;—Calcutta Tramways Company, Limited 
— £250,000 44 per cent. first debenture stock. 


India-Rubber, Gutta-Percha, and Telegraph Works 
Company.— An extraordinary meeting of this company was held 
at 106, Cannon Street, E.C., on Tuesday, when the resolutions 
passed at the meeting held on December 13th, regarding the ap- 
pointment of extraordinary directors, were unanimously confirmed, 


Marconi’s Wireless Telegraph Company. — An ex- 
traordinary general meeting was held on Wednesday at the offices, 


18, Finch Lane, E.C., when the resolutions passed on the 18th ult.. 


making certain alterations i in the articles of association, were con- 
firmed. : 


The Electric and General Investment Company.— 
The warrants for the dividends on the 6 per cent. cumulative pre- 
ference shares and the interim dividend of 10 per cent. on the 
ordinary shares have been posted. 


Crompton & Co,.—The directors have declared an 


interim dividend at the rate of 6 per cent. per annum for the half- 
year ended-September 30th last, payable on January 28th. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways. —The receipts for the week ending, January 
4th were £505 0s. 8d.; corresponding week last year, £425 15s. 16d. ; increase, 
£79 4s. 10d (7 days). Total to date, £270 10s. 3d.; corresponding period 
last year, £239 17s. 64; increase, £30 12s. 9d (4 days beginning of year in 
each instance). Miles open, 1901, 84; 1900, 84. 


Blackpool and Fleetwood Tramroad Company.—The receipts for the weck end- 
ing Januaty 5th were £193; corresronding period last year (6 days), 
£141; increase, £52. Total to date, £148; corresponding period last year, 
£141; increase, £2. Total aggregate for December half-year, £20,485. 


Bristol Tramways and Carriage Company. —The receipts for the week mo 
January. 4th were £3,684 = 5d.; corresponding period last year, £2,7 
6s. 2d.; increase, £918 9s. 84 


Central London Railway. —The receipts for the week ending January 5th 
were £5,847; previous week, £4,911; increase, £936. Total receipts to date 
(23 weeks), 2122, 326. Miles open, 6. 


City and South London R —The ipts for the week ending January 
6th were £2,018 ; corresponding week last year, £1,144; increase, 4, 
Miles open, 1901, 43; 3 1900, 34. 


Dover Corporation Tramways. —The receipts for the week ending January 
5th were £180 10s. 6d.; corresponding week last year, £158 19s. 14.; 
increase, £21 11s. 5d. Total to date, £180 10s. 6d.; correspondin, 
last ee 19s. 1d.; increase, £21 lls. 5d. "Miles ot trac open, 
1901, 8; 1900, 8. Car miles run, 1901, 4,968; 1900, 4,954. Number of cars, 
1901, ii; 1900, 11. 


Glasgow Corporation Tramways.—The receipts for the week ending January 
5th were £11,534 13s. 2d.; corresponding period last year, £9,820 1s. 11d. 
This makes another record, the previous ones being New Year week, 1899, 
when £10,095 was drawn; and the Preto ia celebrations week ending 
June 9th, 1900, when £10,496 was drawn. 


Dublin United Tramways Company.—The receipts for > three days ending 
Monday, December 3lst were as follows:—D. U. T. .» electric cars, 
£1,458 9s. 1d.; ditto, horse cars, £8 7s. 6d.; D. 8, D. Co., electric cars, £313 
188. 8d. ; ; total, £1, 780 14s, 10d ; corresponding three days last year— 

= z Co., electric cars, £1,279 12s. 6d.; ditto, horse cars, £52 10s. 2d.; 
D. . Co., electric cars, £278 19s. 1d.3 total, £1,611 1s. 9d.; increase, 
Pied “be 1d.; 12geregate to date, £121,919 14s. 24. ; . aggregate to date last 
year, £108,591 12s. 9d.; increase, £18,328 1s. 5d. The receipts rol the four 
days ending Friday, January 4th were as follows :— . T. Co., electric 
cars, £1,982 18s. 0d.; ditto, horse cars, £11 9s. 8d.; D. "s. D. Co., electric 
cars, £421 15s, 0d; total, £2,415 17s. 8d. ; corresponding four days last year— 
D. U. T. Co., electric cars, £1,619 16s. 11d.; ditto, horse cars, £60 11s. 1d. ; 
D. 8S. D. Co., electric cars, £326 5s. 4d. ; "total, "£2, 005 18s, 4a; increase, 
£409 8s. 11d; aggregate to date, £2,415 17s. 8d. ; aggregate to date last year, 
£2,080 15s. bd. ; ; increase, £335 1s. 10d. The mileage worked is 44 miles 
electrically, 1 mile by horses, as against 87 miles electrically, 7 miles by 
horses, for the corresponding period last year. 

Liverpool Overhead Railway.—The receipts for the week ending January 
6th were £1,518; corresponding week last year, £1,455; increase, £83, 
Miles open, 6 miles 57 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 
To find a precedent for the raising of the Bank Rate in the month 
of January, we have to go back 17 years. Under the influence of 
the Bank directors—the action last Thursday, when the Rate rose 
from 4 per cent. to 5 per cent., investment markets suffered some 
rough handling. Now that thc public can get 34 per cent. for 
money left on deposit with their bankers, they are not-anxious to 
retain heavy stocks, paying a lesser rate and liable to droop if the 
financial atmosphere grows more cloudy ere it brightens, as the pro- 


babilities seem to be. Hence it is that Debenture securities, as a 
whole, are adversely changed this week, while some of the other 
pre-Ordinary descriptions are also weaker. - 


The market for Electrical Supply shares is now busily engaged in 
discounting the dividends soon to be declared. A conservative 
* view finds most followers, and the feeling is expressed that with one 
possible exception, the companies will pay the same for the past 
half-year as they did for the corresponding period in 1900. Dearer 
coal and wages are expected to counter-balance increased receipts, 
and as the boards of most of the enterprises are eminently prudent 
and steady, no advance in the redistribution is anticipated, except 
perhaps as regards the Kensington Company, which, it is thought, 
may be able to pay more than it did a year ago. 


The new issue of Ordinary shares by the last-named concern was 
a great success, and the price has risen to 44 premium-buyers. The 
old Ordinary are quoted 12 to 13, but they are not yet ex rights, it 
must be noted. Alliance Electrical shares have been on the down- 
grade this week, and the price is dull. The 5 per cent. Preference 
are 17s. 6d., carrying a dividend. Business in the supply depart- 
ment is very quiet, but shows a tendency to improve over last 
week's transactions. Westminsters lost 10s. on the appearance of a 
small seller. 


Much discussion is afoot in connection with the offer of the 
British Electric Traction Company to the Brush Electrical Engi- 
neering Co. The scheme is to give one Traction share of £10, fully 
paid, for 74 Brush Ordinary, which are of the denomination of 
£2 each, also fully paid. The price of the latter is 35s., and 74 
shares at the price would come to £13 2s. 6d., the odd money repre- 
senting the difference in price between Brush and Traction shares, 
in favour of the Brush holders. But as there is a dividend due on 
Brush in March (last year it was 1s. 22d. per share), and the next 
Traction dividend will not be paid till June, the difference is so 
slight that we are driven to wonder why the Traction Company did 
not buy the Brush shares in open market, as being the cheaper and 
less inconvenient course to pursue. Tractions have fallen 10s, on 
the suggestion. 


Partly on fears of loss of business caused by the Brush-Traction 
agreement, Electric Construction shares of both orders have declined 
a fraction. The Debenture stock, however, shows no change, and 
Crompton Debentures are a point higher. British Westinghouse 
6 per cent. Preference—they are £5 shares—remain at 44. 


Notwithstanding the Welsbach’s Company’s new electric lamp, 
the prices of its stocks keep very low, the Preferred standing at 49, 
the Ordinary at 30. Aron Electricity Meter Preferences are 15s, 
middle, ev div., and bonus; the ordinary are 18s. to 19s. 


In our introductory paragraph it was observed that the new 5 per 
cent. Bank Rate is exerting an unfavourable effect upon Debenture 
stocks, and the Telegraph Market supplies several examples. West 
India and Panama 5 per cent. Debentures, for instance, are down 
2 per cent., while the Debenture stock of the Western Telegraph 
Company is a point to the bad. On the other hand, the 5 per cent. 
Debentures of this concern have recovered part of the fall which 
they sustained upon the marking of the price ex dividend. These 
bonds are redeemable five years hence. Eastern Preference and 
Debenture stocks are both down 1 per cent., as is also “ China” 
Debenture, although Eastern Extension new shares are harder. The 
. dealers in this department report some growth this week in the 
demand for investment stocks. Anglo-American descriptions are all 
“nominally unaltered, but the tone is harder. The time draws very 
near when the “A” stock will know what interest lit is to receive 
for the past 12 months. A continuance of the activity in Yankee 
Rails has served to enhance the price of Submarine Cables certificates. 
Indo-European shares have dropped back £1. 


Electrification is at last to be actually started on the District line, 
and pre »osals for raising the money are now under consideration. 
The price of the stock has varied very little indeed in consequence 
of the iardily-taken resolution. Central Londons are weak, the 
undivided shares having fallen to 9. The pessimists are now 
asserting that there may be some doubt as to whether the 4 per 
cent. Preferred halves will receive their dividend in full. Other 
railway descriptions are listless. 


In the manufacturing section, both Henley’s and Callender’s are 
10s. harder on purchase by investors who are adopting the view 
that absence of the Telegraph Construction Company’s competition 
will prove a good thing for the other enterprises engaged in tke 
same business. National Telephone Third Preference are a shade 
duller, although there can be no fear of the dividend going unpaid 
at the end of this month, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Stock done 
Present or for en 
1897, | 1898. | 1899. |Highest. | Lowest. 
96,900 | African Direct Telegra; % Debs. 100; ... | 99 —102 99 —102 eae 
119,700 Amazon Telegraph 5 4 Nos. 1 to 260 Red. eee 100 eee eee 85 90 85 — 90 eee 
822,700 | Anglo-American Telegraph ... (Stock! 3 £3 73 52 — 55 52 — 55 
3,088,540 a do. 6% Pref. sé ae . |Stock| 6 6%/|6 97 — 99 97 — 99 98g | 974 
3,088,540 do. Deferred. . Stock} ...  |188. %/£1 7s.| 10 — 1 10 — 104 | 10 
44,000 | Chili Telephone, saa 1 to 44,000 . 4 3 4 3— 3— 3% Si]... 
13,333,300$] Commercial Cab! 8 8 8 170 —180 xd|170 —180 
1,589,4967 Do. Sterling 600 year: 4 Deb. Btock Red. Stok {101 —103 xd/101 —103 | 1034 | 1024 
6,000 Do. 10% Pref. ... 10 10 10 | 15 — 16 15 — 16 
12,931 | Direct Spanish Tel ds 5|4 4%| 34— 4} 
6,000 Do, do. 10 Cum. Pref. eee . 5 10 eee ; eee 9 =o 10 9 — 10 . oe 
30,000 Do. do. 44 % Debs. {100-104%xd|100 —104% |... 
60,7107) Direct United States Cable ... < 20 | 34% | 34% | 3 %| 10 — 104 | 10 — 104 10%} «+ 
108,300 | Direct West India 4k Reg. "Deb. . 100} ... | 98 —101 xd| 99 —102 aie 
4,000,000 | Eastern Telegraph, Ord. Stock} 7% |7%| 7% (186 —141 [136 —141 | 139 | 1363 
1,826,888 Pref. Stock | 96 — 99 95 — 98 98 954 
1,432,2687 De 4 % Mort. Deb. Stock Red. ... «++ (Stock} 4 {110 —114 {109 —113 
250,000 | Eastern Extension, Australasia, and China Telegraph 10|7 7%17%|14—144 | 14— 145 | 14; 
320,0007| Do. 4% Deb. Stock Stock} 4 % (118 —118 —117 tes 
00,0007, astern and-South African Mort Deb.) 100 100 —103 |100 —103 
200,0007 Do. 4 % Reg. Mt. Debs. (Macritins Sub.) 1—8,000 | 99 —102% | 99 —102%| ... 
180,227 | Globe Telegraph and Trust 10 | 43 53 54% | 103— 102 | 104— 10% 10§ | 10} 
180,042 Do. do. 6 % Pref. 10 | 6 6 we | 15 — 154 | 15 — 155 15g | 153 
150,000 | Great Northern Telegraph, of Co 10 |10 124 30 — 32 31 — 33 aég aa 
? 
17,000 do-European Telegra « | 25 |10 & 10 % |10 %| 48 — 52 47 — 51 492]... 
100,0007} London Dieting Telegraph, 6 % Debs. . 100 | 6 |104 —107 [104 —107 
72,680 Montevideo — Limited, Ord., Nos. 1 to 72, 680 1 see eee 24 4 eee eee 
86,492 Do. do. 5 % Pref., Nos. 1 to 86,492 1\4 4 5 : 1 ie ae 
590,000 | National Teléphone, 1 to 590,000... 5/6 6 5 44 4} 4% 
15,000 Do. 6 Cum. Ist Pref. eee eee 10 6 6 6 12 14 12 14 eee 
15,000 Do. : Cum, 2nd Pref. . 10 | 6 6 6 11 — 18 11 — 13 ite aa 
250,000 Do. Non-cum. ard Pref, 1to 260,000 6| 5 5 6 5— 52 5% 
2,000,0007 Do. a4 Deb. Stock Re abe Stock} 34 34 34 94 — 97 xd/ 94 — 97 964 | ... 
,000 Do. Deb. Stock Red. 100| .. | 99 —102 xd} 99 —102 101 99} 
171,504 | Oriental Telephone Elec., Nos. 1 to 171,504, fully 1/5 5%1|5%| 18 | «. du 
100,0007) Pacific and European Tel., 4 % aes Debs., 1 to 1,000 ... | 100 | 4 see | eee | 99 —102 xd] 99 —102 ‘Ke és 
11,839 | Reuter’s.. 8/5 7— 8 7— 8 
58,000 | United River Plate Telephone 5}5%|6%17%| 44— 5xd 5 
16,639 5 % Cum. pref. Nos. 116,639 O54xd| 5} 
28,361 Do. do. Nos. 16,640 to 40,000 £34 "pd. 5 4f— 5} 
179,947 Do. do. 5 Debs. ... [Stock] ... + {102 —105 —106 
171,000 West African Telegraph, 5 % Debs. 100 eee oe . 99 —102 99 +102 eee oor 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 07153, 008 24 2 ove 
150,000 Do. do. 4% Debs., 1—1 500 gua. by Bras. Sub, Tel 100 « | 99 —102 xd} 99 —102 | 100 99} 
207,980 | Western Ltd., ‘Nos. 1—207,930 .. 18%— 142 | 143 | ... 
75,000 Do Debs. ond series, 1906. {100 —103 xdj101 —104 
848,777 | do. Deb. Stock Red. des {1038 —106 xd/102 —105 103 | 1024 
88,321 West India and Panama Telegraph... ... «| — .. 
Do. do. do. Cum. Ist Pref. 10 | 6 ve tee 6 — 7 6 7 6H 
4,669 Do. do. do. Cum. 2nd Pref.... | 10 | 6 | 5— 7 
80,0007 Do. do. do 5 Debs., Nos. 1 to 1,800 | 100 | 5 {105 —108 xd/103 —106 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., he 101 to 19,761 614%/6%/6%|7— 8 | 7—8 ibe is 
,000 lectri up 8 1 = 1 
Ord. eee 6 6 6 
150,000 Do. Deb. Stock Red. ... |Stock 44 —112 xdj109 —112 
70,579 | City of Lighting, 40,001—110, 579... | 10 /10 6 4%|9—10 9 — 10 
pe Cum. Pref.,.1 to 40,000 . 10 6 |18— 14 13 — 14 13%,| 135% 
400,000 Do. 5 Deb. Stock, Berip. (iss. at £116) all paid vee (199 —197 197 125 |... 
40,000 4 of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 10| ni | nil | 4% 
20,000 do. do. 6 &% Pret., 40,001—60,000 .. 12 1 123 
200,000 De 44 % Deb. Stock, Prov. Certs (all paid) Rd. .. {106 —109 xd/t06 —109 1074 
75,000 44 % 1st Mort. Deb. Stock. |: {103 —106 —106 ate 
49,840 6 % Pref. 4— 5 4— 5 
250,000 = 4% Ist Mt: Db. Stock Bd, Stock] ... | 98 —101 98 —101 sie 
85,000 Metropélitan 8 ly, 101 to 62,500 10 | 6 5% |5%|12—18 | 12 —13 12§ | 124 
220,0007 Do. Mortgage Debenture Stock ... | 44 —113 xdj/110 —113 Psi 
50,000 Do. 34% Mort. Deb. Stock Red. .. | 96 — 99 xd) 96 — 99 
6,452 | Notting Hill Electric Lighting es 10 | 6 6 7 144— 154 | 144— 154 <a wie 
40,000 | St. James’s and Pall Mall Electric Light, Ord. see 5 |144% (144% [144 15 — 16 15 — 16 254 | 
20,000 7 % Pref., 20,081 to 40,080 5|7 7 7 84— 9% ad 
150,000 34 ea Deb. S Stock Red. ... | 100 ie ae «» | 98 —101 xdj 98 —101 1004 | 994 
79,900 | Westminster Filectric 101 to '80,000... 5 12 % 12 % 13 % 12 — 13 1233)... 
* Subject to Founders Shares. on Liverpool 
Unless otherwise stated all are fullyfpaid, 
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SHARE LIST OF ELECTRICAL COMPANIES.—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Btock Closing Giosing | Business done 
Present Dividends f 
Issue. thelr yours, | | Quotaiion | week ended! 
t 1897. | 1898, | 1899. Highest | Lowest 
20,000 | British Aluminium Cum. Pref. .. Sass 84— 94 
300,000 Do. do. 1st Mort. Deb. Stock Red. [Stock] 91 — 95 
45,000 | British Electric Traction 13 — 14 124— 134 18 
50,000 Do. do. Cum. Pref. 12 — 13 12 — 13 12 
350,000 Do. do. Perpetual Debenture Stock [Stock] ,,, —123. —123 1212 | 1213 
85,0007 |} British Electric Works Ord. £1 shares, 4— 2 4— foe 
50,000 Do do. 6 % Cum.Pref., 1—50,000 tes ¢ §— 
500 Do. do. 43 % 1st Mort. I 97 — 99 95 — 97 
70,000 Insulated Wire Ord. . 5 | 15 15 %| 20 104— 114 104— 114 
70,000 do. 6% Cum. Pref. eee 64xd) 52— 6} 
90,000 Elecl. Enging., , Ord., 1 to 90,000... 21.8 5 6 %| 18— 13 1g— 13 1? 14 
90,000 Do. o.  Non-cum. 6% Pref., 1 to 90,000 ... 2/ 6 6 6%| 2— 24 2— 2} 24 2 
125,0002 Do. do. 44%Perp. Deb. Stock ... (Stock) ... —111  |106 —111 
108,710 Do. do. 44 % Perp. 2nd Deb. Stock [Stock] .,. « {101 —103 xdj101 —103 1022 
30,000 | Callender’s Cable wen shares, Nos. 1—30,000_... 5 | 124%] 15 %| 15 124— 134 | 13 — 14 184 
40,000 Do. do. 5 % Cum. Pref. ees 54— 53— 52 53 5; 
90,000 Do. do. 44 % 1st Mort. Deb. Stock Red ... | —113°xal109 —113 
206,297. | Central London Railway, Ord. Shares we 98 9} 94 9 
78,703 do. Def. do. eee eee eee 5 eee eee 4 44 4 4k one eee 
855,000 | City South London Railway [Stock 24%] 18%] 52 — 56 52 — 56 
37,500 | Do. do. Ord. shares Non, 22, 501 to 60,000 .. ace 44— 54 44— 5h 
54,000 * Co., Nos. 6 %| S4— 4 34— 4 
5 % 1st Mort. C3) 
t 100,000 £100, and 901 to 11, 000 of £50 soe coe dus Dae 98 —101 xd} 99 —102 101 | 1003 
99,261 | Edison & Swan Utd. El. Legt., “A” shares, £3 pd. 1 to 99,261 5| 6 6 6 24 2} 
17,139 Do. do. do. “A” Shares, 01—017,139 ... 5| 6 6 6 34— 44 34— 44 ro 
344,023 Do. do. do. 4% Deb. Stock Red ots] eee aes os asa 88 — 90 xd} 88 — 90 

100,000 Do. do. 5% 2nd Deb. Stock Prov. all pd. | 100 96 —100 96 —100 

112,100 | Electric Construction, 1 to 112,100 ... oes 2/ 6 6 6%| 2— 2 23 
25,000 Do. do. 7 Cum. Pref., 1 to ‘35, 000... ase | 2 3} 3 
182,500 Do. do. 4% Perp. 1st Mort. Deb. Btock [Stock] .:. |103 —106 |103 —106 

9,6002| Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 .. sent 107% 7 & 7 10 — 11 10 — 11 

30,000 | Henley’s (W. Works, Ord. ... 5 | 12 14 15 13 — 14 134— 144 13g | 133 
30,000 Do. do. 44 Pref. .. 5| 7 53— 5 5 

50,000 Do. do. 44 Mort. Deb. Stock... Stock oe ae soe 08 —112 |108 —112 

50,000 | India-Rubber, Gatta-ercha and Telegraph | 10 10 %| 204— 214 | 203— 213 21 2011 
300,000 Do. do. do. 4% 1st Mort. Deb.. 01 —104 |101 —104 

37,500 Overhead Railway, Ord. oe 20°] 3} 82%| 82— 8 83— 8 
10,000 do. Pref., £10 paid ooo 10; 5 5 5 133— 134 | 184— 134 
37,350 Telegraph ere Ee and Maintenance ... oo | 12 | 165 15 15 38 — 42 38 — 42 404 | 398 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 %|100 —103 xdj100 —103 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... ats a arr 8 %] 12 10 — 11 10 — 11 sie 

20,000 Do. do. 5 % Cm. Prf. Nos. 1 to 20,000.. 5 54— 5% 52 
540,0007| Waterloo and City Railway, Ord. Stock _... ay 3% 3 94 — 97 94 — 97 

+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY ote age 
nm and Kensington, 44 % Debentures of £100, 103—106. | mempald) i and Knightsbridge Electric Lighting, (fully 

Brompton Tele Maintenance, 3/-—5/- ) 114—124; 1st Preference Cumulative 6 (tally lly pay De- 

Nationa! Electric eine, d,4—8. | ures, 102—105. Dividend, 1899, on Ordinary Shares 

Ol dham, Ashton, and Hyde (218 pa. Ont. | er, £10 (fully paid), 16. 

Share List. Bank rate of discount 4 per cent. (July 19th. 1900). 
MARKET QUOTATIONS, Wednesday, January 9th. 
CHEMICALS, &c. This week.| Dec. 19th. |Inc. or Dec. METALS, &c, (continued.) This week. | Dec. 19th. |Inc. or Dee. 
es os ee Sheet ee ee to: £86 £86 ee 

@ Oxalic per cwt. 82/- 82/- ee (Electrolytic) Bars. per ton £82 £82 

@ Sulphuric.. ee +. percwt. 5/6 5/6 oe Sheets .. per ton £90 £90 ee 

gouter per ton £1 £1 Sheet per Ib. 5/- 

@ Bisulphide of Carbon « +. perton £15 £15 ee n German Silver Wire oe +» perlb. 1/6 1/6 

a Borax 4 +. perton £1710 £17 10 as h Gutta-percha fine .. a «» perlb. 8/- 8/- 

a Bensole (90 per gal, q/- ee h India-rubber, Para fine .. +. perlb. 3/104 to 8/104 

a per gal, 5/6 5/6 es iIron, Charsgal Sheets .. +» per ton £18 £18 

a Copper Sulphate se +» perton £25 £25 ee € id (Cleveland warrants) .. per ton 49/10 52/9 2/11 dee. 

a Nitrate .. +. perton £25 £25 oe according to s per ton| From £11 | From £11 

» WhiteSugar .. .. perton £31 £381 ,, Scrap, heav: +. per ton| 70/- to 72/6 | 70/- to 72/6 

@ Naphtha, ing. er per 5/6 Lead, English Ingot perton' {45 416 15| £16 76 

Bisulphare ES £35 £35 Meroary perbot., £926 | £926 
a Shellac +. per owt. 64/- 64/- eo ad Mica “in original cases), small +» perlb.| 3d. to9d. | 8d. to 9d. 

a Sulphate of ‘Magnesia .. per ton £4 10 £410 dad medium perlb.| 1/9to2/9 | 1/9 to 2/9 

a Sulphur, Sublimed Flowers « per ton £6 £6 oe d large per lb.| 8/8t0 7/3 | 8/8 to 7/8 

an ‘Recovered... perton) #5 10 £5 10 p Phosphor Bona castin stings per Ib. | 1/04 to 1/3 | 1/04 to 1/3 

per ton £5 5 p per lb.| 1/1to1/4 | 1/1 to 1/4 

Soda, Canney (white 70 %) +» per ton £10 15 £10 15 Pp per Ib. mi1/8 | From 1/38 

oe +. perton £8 £3 oPlatinum .. per oz. £4 £8 18 2/- ine. 

@ .»  Bichromate,casks .. perlb. 23d. 23d. an p Silicium Bronze per Ib. | 103d. to 1/1 ne to 1/4 A 

| 48teel, Magne coding todos per ton} £15 £40 en 
| 9 ” bars £58 £58 
Aluminium in ton lots.. per ton £224 £224 9 » foil +» perlb. is ve 
Sheet, in ton lots per ton £191 £191 | ® 4, Wire, Nos. to per lb. 1/9 

Pp Babbitt’s metal in £80 to £145; £89 to £145 | gp White Anti- Metals — 

¢ Brass(rolled metal’ to 12") basis per Ib. “ Ant” brand per ton} £40 to £70 | £40 to £70 

e “ube(brazed) .. +» perlb. 10d. 10d. j 101b. pndl’s per lb. 94d. 

(olid drawn) per Ib. 8d. 8a. j Flax, er lb. 
e is +» perlb. Hemp, 8 10" Ibs. +» per lb. 42d. d. 
Copper Tubes(brazed) +. perlb, lid, ld. Leg Ibs. .. per Ib. 52d. 
(solid drawn) .. -per lb. | j Jute ite, 180 Ibs perton| £14 10 £14 10 
9 Copper Bars (best selected) . pergon | £ | £ Zino, Sh’t. (Vielle Montagne ond. ) £2326 | £28 2 6 

Quotations | The tish Aluminium Co., Ltd. | Quotations essrs. James speare. (Co.,Ltd. | Quotations | ™ Messrs. W. over cs 

Maser’ &,Co. } Mesure, Yeo & Co, The Phosphor Bronze Company, Lta 
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APPLICATIONS FOR PROVISIONAL 
ORDERS. 


‘tye following is a list of applications for provisional orders depo- 
sited with the Board of Trade, on or before December 21st, 1900, 
undcr the provisions of the Electric Lighting Acts, 1882 to 1890. 


Title of order and description of area, 


Abevavon (Borough of Aberavon) «a 
Abertitlery (Urban District) 


Alfreton (Urban District)... .. 
Alnwick (Urban Di trict) .. 
Anntield Plain. (Urban District) .. 


‘\shion-in-Makerfield (Urban District) 


Aspull (Urban District) .. 
Atherton (Urban District). . 
Barry (Urban District)’ .. 


Bei tieldside (Urvan District) .. ae 
Benwell and Fenham (Urban District)* 
Beverley Corporation (Municipal 
Borough) 
Birstall (Urban District) .. rt A 
Blackrock (County Dublin) (Urban Dis- 
trict). 
Briton Ferry (Urban District) .. oe 
Bromsgrove (Urban District of Broms- 
wove, @ portion of the Parish of 
stoke Prior (Finstall) in the Rural 
District of Bromsgrove and a portion . 
o: the Parish of Bromsgrove in the 
Uvban District of North Bromsgrove) 
Bu:zess Hill (Urban District) .. ee 
Cannock (Urban District)... 
Carnarvon and District (The Borough 
0: Carnarvon and the Rural District 
oi Gwyrfai, except such 6 of that 
District as is situate in the Island of 
Anglesea). 
Chesham (Urban District) 
Che-hunt (Urban District) 
Clydebank (Burgh) .. ee ve ee 
Co). -ett (Urban District) .. 


Criett (Burgh) 
Crompton (Urban District) 
Daixeith (Burgh) .. eo 
Dorchester Corporation (Borough) .. 
Dorking (Urban District) .. «e ee 


Dungannon (Urban District) .. ee 
Eust Cowes (Urban District) .. ea 


Ebbw Vale (Urban District) ee ee 
Falkirk (Burgh) ee ee 
Faversham (Borough) ee ee ee 
Felling (Urban District) .. oe 
Foots Cray (The Contributory Place 
of Foots Cray and portion of the 
Urban District of Chislehurst). 
Friern Barnet (Urban District) a 
Frome (Urban District of Frome an 
portion of the Parish of Selwood in 
the Rural District of Frome). 
Galashiels (Burgh) .. es 
Goo e (Urban District) .. es ofe 
Govrock (Burgh) .. ve 
Huwiupton (Urban District) ee ee 
Handsworth (Urban District) .. 


Hindley (Urban District) .. a6 va 
Hoddesdon (Urban District) 
Honley (Urban District) .. 
Ilkley (Urban Dis: rict of and the 
Townships of Middleton and Denton 
in the Rural District of Wharfedale. 
Ince-in-Makerfield (Urban District) .. 
Isle of Thanet (Rural), Parishes of 
Garlinge Northdown and St. Peter: 
Extra in the Rural District of the Isle 
of Thanet. 
Jedburgh (Burgh) ee 
Kildare (Town of Kildare and certain 
adjacent Townlands in the Parish 
and Electora! Division of Kildare), 
Lichfield (Corporation) (The City and 
County of the City of Lichfield). 
Llandaff and Dinas Powis (Rural 
District), 
Llangollen (Urban District) 


Tur County or Lonpon. 


Deptford (The Metropolitan Borough 
of Deptford) 

Lewisham and Penge (Portion of the 
Metropolitan Borough of Lewisham 
and the Urban District of Penge) 

Marylebone (Metropolitan Borough of 
St. Marylebone) 

St.Marylebone (Metropolitan Borough 
ot St. Marylebone) 

Stoke Newington (Metropolitan 
Borough of Stoke Newington) 


Lyndhurst (Parish) . . oe 


Macclesfield (Borough) .. 
Mace esfield (Borough) .. ee ee 
Midland Electric Power Distribution 
and Lighting (Extension) Order 
(Urban Districts of Perry 5 
lettenhall, Lye and Wollescote, and 
Stourbridge, and the Parish of Great 
Barr in the Walsall Rural District) 
Mitcham (Parish) .. 
Mountain Ash (Urban District) .. ar 
Neath Corporation (Borough) .. es 
Neath Rural District 
Neath, Briton Ferry, and Aberavon 
(Municipal Boroughs of Neath and 
Aberavon, the Urban District of 
Briton Ferry and portion of the Rural 
_Distriet of Neath) 
New Hunstanton (Urban District) ae 
Northfleet (Urban District) os 


Name of promoters. 


Corporation. 
Urban District Council. 


itto. 
Northern Counties Electricity Supply 
Di Pee. 


itto. 
Urban District Council. 
Ditto. 


Ditto. 


Ditto. 
Northern Counties Electricity Supply 
Urban District Council. [Co. 
Corporation. 


Urban District Council. 
Ditto. 


Ditto. 
George Gordon Brodie, Charles Steer, 
and William Whitehouse. 


Urban District Council. 
itto. 
Edward Whittred Iltyd Petersen. 


Urban District Council. 
Ditto. 

Burgh Commissioners. 

Northern Counties Electricity ay 

Burgh Commissioners. (Co. 

Urban District Council. 

Messrs. Crompton & Co. 

itto, 

Corpora: ion. 

County of Surrey Electrical Power 
Distribution Company. 

Urban District Council. 

Isle of Wight Electric Light and 
Power Company. 

Urban District Council. 

Commissioners of the Burgh. 

Corporation. 

Urban District Council. 

Rural District Council of Bromley 
(Kent). 


Urban District Council. 
Ditto 


Corporation. 
Urban District Council. 
Commissioners of the Burgh. 
Urban District Council. 
Northetn Counties Electricity Supply 
Company. 
Urban District Council. 
Ditto. 


Ditto. 
Alfred Horswill Gibbings. 


Urban District Council. 
Isle of Thanet Electric Tramways and 
Lighting Company. 


Messrs. Crompton Co. 
Naas, No. 1, Rural District Council. 


Corporation. 
Rural District Council. 
Urban District Council. 


County of London and Brush Pro- 
vincial Electric Lighting Company. 

Lewisham and District Electric Sup- 
ply Company. 


Marylebone Electric Supply Com- 
pany. 
Corporation, 


North Metropolitan Electrical Power 
Distribution Company. 


Lyndhurst Electric Lighting and 
Traction Company. 

Corporation. 

Electrical Power Distribution Co, 

Messrs. Crompton & Co. 

Midland Electric Corporation for 
Power Distribution. 


Rural District Council of Croydon. 

Urban District Council. 

Corporation. 

Rural District Council. 

Electrical Power Distribution Com- 
pany. 


~ 


Urban Electric Supply Company. 
Urban District Council. 
Urban District Council. 


Title of order and description of area. 


Northwood and Ruislip (Parish of Ruis- 

lip in the Rural District of Uxbridge 
. and portions-of the Parishes of Wat- 
j ford (Rural) and Rickmansworth 
¢ (Rural) in the Rural District of Wat- 


ord). 
Norton (Urban District) .. 


Oban (Burgh) .. 
Pickering (Urban District) 

Pokesdown (Urban District). .. 
Pontypridd (Uyban District) od oe 


Rhondda (Urban District). 
Rickmansworth (Urban District) 


. 
ae 
. 


. 


oe 


Ripon (City) .. ee 

Rishton, Great Harwood and Clayton- 
le-Moors. 

Ross (Urban District) 

Roundhay ‘and District (Township of 
Roundhay in the Rural District of 
Leeds). 

Royton (Urban District) .. 

St. Austell (Town and Parish of St. 
Austell and the Urban and Rural 
Districts of St. Austell). 

Shildon (Urban District of Shildon and 


Name of promoters, 


Northwood Electric Light and Power 
Company. 


Northern Counties Electricity Supply 

Commissioners of the Burgh. (Co. 

Northern Counties Electricity Supply 
Company. 

and Poole Electricity 
Supply Company. 

Urban District Council. 

Corporation. 


. -Urban District Council. 


North Metropolitan Electrical Power 
Distribution Company, 

Corporation. 

Charles Chadwell, 

John Parker, 


Roundhay and District Electric Light- 
ing Company, 

Urban District.Council, 

St. Austell and District Electric 
Lighting and Power Company. 


Northern Counties Electricity Supply 


Ham). 
Thornhill (Urban District) oe 


East Thickley). Company. 
Sittingbourne (Urban Districts of County of Kent Electrical Power Dis- 

Sittingbourne and Milton-next-Sit- tribution Company. 

tingbourne). 
Skipton (Urban District) .. .. —.. Urban District Council. 
Standish-with-Langtree (Urban District) Ditto. 


Stratford-upon-Avon (Borough) .. Corporation, 

Teddington (Urban District) .. Urban District Council. 
Teddington, Hampton, Hampton Wick Richmond Surrey) Electric Light and 
and Ham (Urban Districts of Tedding- Power Company. ‘ 

ton, Hampton, Hampton Wick and 


Northern Counties Electricity Supply 
Todmorden (Borough) .. +» Corporation. 
Tredegar (Urban District).. ee +» Urban District Council. : 
Trowbridge (Urban District) .. Ditto. 
Ware Urban (Urban District) .. és Ditto. 
Warwick (Borough). . British Electric Traction Company. 
Waterford (Borough) és .. Corporation. 
Wellingborough’ (Public Purposes), Urban District Council. 

(Urban District). 
Wellington (Salop), (Urban District) .. 


Ditto. 
Whitley and Monkseaton (Urban Dis- Alan George Robson, Athol Wilson 


trict), : Dixon, and Joseph Alexander 
Jeckell. 

Widnes (Borough) .. es +» Corporation. 

Wisbech Corporation (Borough) oe itto. 

Workington Corporation (Borough) .. 


Ditto. 
Worsley (Urban Dustrict) .. es es Urban District Council. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


REPORT ON BIPOLAR MACHINES EXHIBITED AT THE 
PARIS EXHIBITION. 


By R. Luoyp-Pgarson, Student. 


Tue conclusion to be arrived at from the exhibits of bipolar 
machines at the Paris Exhibition of 1900 is not a very cheerful one 
for the manufacturer of this class of machine, for it is very evident 
that in a few years’ time it will become almost, if not totally, 
extinct ; that is, for the generation of electricity on anything like a 
large scale. 

The various exhibitors give almost identical reasons for this dying 
out, as it were, of the bipolar machine. They are, for instance, 
unanimous on the point of leakage, and admit that the leakage 
coefficient cannot possibly be so low as that of a multipolar 
machine. 

Again, the question of speed comes in, and it may be seen that it 
is easier to build a machine with four poles and run it at half the 
speed of a two-pole machine than it is to run the two-pole machine 
at an enormously high speed. 

This matter of speed, however, introduces that detail of greatest 
importance, viz., “ cost of production.” It is perfectly obvious that 
the machine which has to run at 1,500 revolutions per minute must 
be of better and stronger mechanical construction than the machine 
which has to run at 500, therefore it must cost more in that direc- 
tion. Opinions differ slightly.as to the comparative costs of the 
electrical equipments of the two machines (bipolar and multipolar), 
the commutator of the latter machine being a far. more expensive 
item than that of the former, owing to its large diameter. 

On the other hand, although there is a great deal more copper 
required, there is no necessity for such very careful workmanship. 
The efficiency of a large bipolar machine may be fairly high as far 
as bipolars are concerned, but when it is compared with a multipolar 
then the great superiority of the latter is clearly seen. The 
question— Why do firms manufacture bipolar machines, despite 
the fact that they are not economical?” was put to a few of those 
exhibitors who did not show them, and the answer was: “ Because 
they cannot be awake to the enormously rapid progress which the 
clectrical industry is making at the present day.” 

This answer may, or may not, be the correct one. It may be true 
that the day of the two-pole machine is already over, and the above 
answer only shows the contempt exhibited towards those who will 
not admit the forward movement. Some of those makers who 
showed both alternating and continuous machinery at the Exhibi- 
tion, seemed almost ashamed that their two-pole machines should be 
observed at all, and consequently hid them away in some dark yn- 
frequented corner. In a few cases this was certainly the best thing 
that could have been done, for although the machines in question 
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may have been very efficient, and possibly cheap, their outside 
appearance was not all that might be desired. One or two Conti- 
nental firms showed bipolar machines, which looked as if they had 
barely made the acquaintance of the. painter’s brush, and these 
were rightly placed in a not too conspicuous position. On the 
other hand, some were almost~ too highly finished, even the 
eye-bolts being plated, as were the brush-holders, armature 
guards, and terminals. These.machines ‘may have been got up 
specially for the- Exhibition, for they certainly looked more 
suitable for a drawing room than for an engine room. With 
very few exceptions the machines were fitted with carbon brushes, 
various shapes being used, from the circular pencil to thé flat slice. 

One exhibitor employed a combined copper and carbon 
brush, the carbon being in advance of the copper. The 
advantage claimed for this arrangement is almost sparkless 
commutation. The brush-holder isa very simple but effective piece 
of mechanism, particulars of which will be given hereafter. As 
* this firm did not have one of their machines runnitig, the author is 
not in a position td state to what extent their claim is justified. 
The last few years have brought about a great change in the design 
of bearings ; oil cups, requiring close attention, being the exception, 
whilst ring and chain bearings are most decidedly in the majority. 
This, evidently, is a change in the right direction, as it is well 
known that if a man is not continually going around filling up the 
cups, disastrous results must follow; at the same time the fact must 
not be lost sight of that rings or chains are not infallible; they have 
been known to stop, or the oil may get below their level, lubrica- 
tion ceases, and the bearing runs hot. 

Very few machines of the class known asthe “under-type” were 
exhibited, nearly all being over-type, Manchester type, enclosed, 
semi-enclosed, or of that pattern invented by Prof. 8. P. Thompson, 
D.Sc., F.R.S , &c., known as the “Finsbury type,” which, it will 
be remembered, has only one field coil, wound on the yoke. Arma- 
tures were both “drum” and “ring” wound, the former being 
nearly all slotted. It was surprising how few British firms were in 
evidence, the field being left almost entirely to the Continent and 
America. Perhaps the best show of bipolar machines was made by 
that old and well-known French Société Gramme. They had 13 
machines from 4 H.P. to 54 H.P. selected from 14 different types of 
100 up to 34,500 watts. 

These machines act either as generators or motors; they are 
series wound and fitted with copper brushes and ring bearings. 
They are not cast all in one piece, but the journals and magnet 
limbs are bolted on to the bedplate.. They are painted a chocolate 
colour, not too highly finished, and look thoroughly strong 
serviceable machines. Quite a néw machine brought out by the 
Société Gramme consists of ‘an ordinary bipolar dynamo with a 
little two-pole exciter on an extension of the shaft. When running 
in the ordinary way this machine generates 10 amperes at 800 volts, 
but when the exciter is connected in the circuit the voltage may be 
increased to 2,000, thus being able to work 40 arc lamps in series. 
The machine is now being used in Paris and elsewhere for the 
lighting of public gardens, &c. 

There were also two machines for electrolytic work, which were 
capable of giving 165 and 1,000 amperes at 5 to 7 volts respectively. 
These machines were built very solidly, with massive brass fittings, 
and six copper brushes to each set. The terminals were mounted 
on the bedplate beneath the commutator. 

Another machine, of 5 amperes and 55 volts, was built to be 
worked by human power, for laboratory work, explosion of mines, 
&¢c. There was also a small machine which operated an electric 
hoist whilst in a horizontal position; it was capable of raising 
600 kilogrammes 20 centimetres per second. A vertical milling 
machine was fitted with an enclosed motor, to work at a voltage of 
110 to 120, the speed being 125 tu 550 revolutions per minute. 

A very attractive item of the Gramme exhibits was a portable 
forge, in the base of which was concealed a small motor, which also 
worked at 110 to 120 volts. “The motor could be attended to from 
the outside by means of a hinged door, but as it was so nicely 
enclosed, the only attention necéssary would be lubrication. A 
little enclosed generator of 5 amperes and 5 volts was built for the 
purpose of charging accumulators off a iage whilst runnirg. 
Other machines exhibited by the Société Gramme were as follows :— 
A motor of 3 H.P. geared down to work machine tools. A portable 
enclosed motor of 1 u.P. and 300 revolutions, to work machine tools, 
A motor, in a horizontal position, geared down to work capstaps, 
ammunition hoists, &., of 1 H.P. and 60 revolutions. A small 
1-n.P. motor for operating @ flexible drilling apparatus. A motor 
of 2 amperes and 110 volts with a flexible drilling gear for surgeons, 
dentists, and others. A little machiné, working horizontally, for 
cleaning knives, with an emery wheel at each end of the spindle; 
this machine works at 4 amperes and 25 volts, or 14 amperes and 
110 volts. An enclosed motor with a scratch brush on one end and 
a buff wheel on the other, for polishing metal. Five “ open type ” 
motors direct coupled to ventilating fans, for use in houses, shops, 
theatres, &c. A small portable motor, direct coupled to a centri- 
fugal pump, for raising a liquid to a height. A similar machine to 
the one just described, but of 1 to 85 up. This completes the list 
of bipolar machines exhibited by the Société Gramme, in addition 
to which they showed a great many multipolars and instruménts. 


Another French firm, who showed the most highly finished . 


machines in the Exhibition, was Jacquet Fréres. Not only were 
the machines themselves to be. seen, but the armature stampings, 
conductors, and other component parts of the armature were 
displayed. 

The open type dynamo, known as series “ A,” has the magnet 
limbs cast on the bedplate and a cylindrical shaped pole-piece 
slipped on after the field coil is in place. The armature is com- 
pletely protected ‘by means of a plated guard, perforated for ventila- 
tion. The terminals are mounted on a wooden block placed between 


the pole-pieces, and the machines are series wound. They vary in 
size from °66 Kw. of 110 volts and 6 amperes at 2,000 revolutions 
per minute to 24°20 xw. of 110 volts and 220 amperes at 1,000 revolu- 
tions per minute. The efficiency of the former machine works out at 
73°8 per cent., and that of the latter 88°7 per cent. One is listed 
at £17 and the other at £112. The armatures are of both drum and 
ring type, and when the conductors consist of wires the core discs 
have nearly closed circular apertures, but when the conductors are 
merely copper strips then the apertures are of the ordinary open 
rectangular type. 

The makers state that there are more than a thousand of these 
machines (series “A ”) in use at the present day, and the demand is 
on the increase. The armature spindles are of cast steel, thicker in 
the centre than at the extremities, thus removing any tendency to 
bend. The bearings consist of phosphor-bronze sleeves or bushes, 
which will stand a considerable amount of work without any 
appreciable effect. Lubrication is carried out by means of rings, 
The pulleys are turned both inside and out, and great care is taken 
in balancing the armature so that there is no moment about any 
part of the armature, and, therefore, no vibration. The core body 
is built up of sheets of soft iron, } mm. in thickness, with which 
extra care is taken in baking and building up, in order to make the 
loss due to eddy currents and hysteresisa minimum. The commu- 


tator is built of hard-drawn high-conductivity copper insulated with 


mica and pressed into a strong, solid mass by means of hydraulic 
power. Whilst under pressure it is secured by means of a steel 
ring, thus rendering any dislocation of the segments practically. 
impossible, Carbon brushes are employed of sufficient number to 
prevent abnormal sparking. Nearly every part of these machines 
is built slightly in excess of its calculated value, and they are chiefly 
recommended for lighting purposes at not more than about 300 
volts. Another type of machine built by the same firm is similar in 
many respects to the one just described, except that the machine is 
semi-enclosed, and has one pole above, and the other beneath the 
armature. These machines are principally used for pumps, venti- 
lators, &., or geared down for lifts. Carbon brushes are used, and 
the speed of the machine is practically constant within certain 
limits. 

Another semi-eti¢losed motor manufactured by this firm is similar 
to the last, but is fitted with gear wheels, which are turned and 
fitted with such accuracy that there is practically no noise. The 
iron framework is cast all in one piece, and the machine is specially 
“built to work in places where the temperature is high. Carbon 
brushes and ring bearings are also employed. These machines vary 
in size from } to 8 H.P. at 110, 220, or 440 volts, and run at 1,600 
and 1,250 revolutions per minute respectively. 

This concludes the description of bipolar machines shown by 
Jacquet Fréres; they showed some hermetically closed motors for 
tramway work, but these were four-pole machines. The above- 
described machines have heen awarded the Gold Medal, and theit 
general appearance was as good, if not better, than any bipolar 
machines at the Exhibition. 

There is one point about the. bearings of these machines that 
might be interesting, viz., the level, which is placed in a prominent 
position on the bearing standard so that the attendant may see at a 
glance how much oil thefe is available. This plan might, w h 
advantage, be adopted by many other makers, as it is exceedingly 
difficult to know exactly when the supply of oil needs replenishing, 

Another very good show was by the Compagnie Générale 
d’Electricité de Creil (Etablissements Dayde & Pille). All the 
bipolar machines by this firm were, with one exception, either 
enclosed or semi-enclosed. They claim 40° to be the maximum 
rise of temperature for any one of theit machines, and in very few 
cases does it reach this. They appeared to be small and compact 
for their stipulated output, and the magnetic circuit is made up 
of cast-steel, and forms a sheath which protects the armature ; it is, 
moreover, cast in one piece, rectangular shaped, with one pole 
above and the other beneath the armature, thereby providing a 
better path for the magnetic lines than if it were cast in two or 
more pieces. The insulation of the commutator is carried out with 

articular care, mica only being used for high tension machines, 

‘he armature core is built up of sheets of soft iron insulated with 
paper; the whole is then compressed and bolted together. In the 
case of very small machines the armature is toothed and wound 
drumwise; the armatures of medium sized machines are smooth, 


* with a ring winding, but those of large output (15 kw. and upwards) 


are smooth and drum wound, the conductors being kept in place by 
means of small pegs which project from the surface of the core. 
The brushes are of carbon or copper, and in some cases a combina- 
tion of the two, mention of which was made in the earlier part of 
this report. - 
That part of the brush-holder containing the copper brush is 4 
very common type, consisting simply of a piece of steel ribbon bent 
in the shape of a “C,” one end being fastened to the rocker pin 
and the other to the socket into which the brush fits, the brush 
touching the commutator at the usual angle. The carbon brush isa 
flat slice of carbon which is normal to the periphery of the com 
mutator and fits into a metallic sleeve. A lever is then brought to 
bear upon the upper end of the carbon, thus exerting a steady 
downward pressure ; the brush may be instantly removed by simply 
raising the lever. The practice of making square pole faces has 
been departed from in these machines, and there has been sub- 
stituted a shape approaching that of adiamond; this, it issaid, tends to 
reduce sparking. All the machines made by this firm are of a standard 
type, and, therefore, all parts are interchangeable. The lubrica- 
tion is carried out entirely by rings on every machine. A machine 
of the Manchester type was shown by this firm, which was built 
specially for high tension work and for the transmission of energy 
to a great distance. The very small machines are without exception 
series wound. Up to 700 volts they (the larger machines) are shunt 
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wound, except for special purposes when they may be either series 
or compound. Some very nice machines. for traction work were 
shown, most of them being hermetically sealed, at least so it 
appeared at first sight, but on a closer inspection it was found that 
the machines were divided into two halves which closed , by means 
of a hinge, and were then bolted together so that it was impossible 
for any dust to enter. There were also motors for use on auto- 
mobiles, from °6 to 8 H.P. and 1,500 to 500 revolutions per minute. 
There were also various machines for working lifts, ventilators, &c. 
Another French firm showing bipolar machines was the Com- 
pagnie Générale Electrique, Nancy. Altogether they showed 17 
types ranging from 8/100-Kw. to 100-Kw., but those beyond 18-xw. 
were of more than two poles. The external appearance of one of 


these machines is simply that of a square iron box, with four holes — 


in cach end, a pulley at one end and a circular projection at the 
other which encloses the commutator. The commutator and 
brushes may be attended to from the outside by means of a small 
hinged door. Lubrication is carried on as usual by means of rings, 
and the brushes are of carbon. : 

In some cases the bedplate and framework of the machine are 
cast in one piece, but this is rarely done in the case of 
generators, when it is necessary to be able to move the machine on 
its bedplate in order to tighten the belt. The armatures are 
laminated and slotted and drum wound. Series, shunt, and com- 
pound windings are used, but for installations comprising both 
motors and lamps, the makers recommend shunt windings for 
generators and motors. The smallest machine shown, of which test 
results were given, was of 10 amperes and 120 volts. This generator 
runs at about 1,900 revolutions per minute, and is driven at the rate 
of 2°1 H.P. ; the efficiency thus working out at 78 per cent. The largest 
machine was of 100 amperes and 120 volts; it runs at about 1,200 
revolutions per minute, and takes in 18°5 .p., making the efficiency 
89 per cent. For motors, these figures are not quite correct, 
although the efficiency works out practically the same. 

This firm also showed some motors for mining and drilling, which 
were built without ventilation apertures, thus preventing the 
enirance of dust or any foreign matter likely to damage the-arma- 
ture or commutator. Similar machines for lighting trains were also 
shown, and there was a special set, consisting of an enclosed 
generator direct coupled to a petrol motor, for house lighting. 
The Maison Breguet exhibited several very fine machines; they 
having manufactured dynamos since 1873, certainly ought to be able 
to turn out some very efficient and well finished machines. Like all 
other firms, however, the number of bipolars made by them is 
steadily diminishing, and they are adopting the more efficient and 
up-to-date multipolar. Ring bearings and earbon brushes were 
again in evidence, and it is claimed for these machines that spark- 
ing is almost entirely obviated, rendering the life of the commutator 
an unusually long one. Both Manchester and Finsbury types were 
shown. 

A twin set of Finsbury type machines, coupled to a Laval tur- 
bine, formed an attractive item of this firm’s exhibits. Both 
machines were bolted to the same bedplate, and the carcase of each 
was resting upon a magnet limb, thus bringing the field coil of each 
on the extreme outside, and the pole-pieces facing each other. This 
set is designed specially for a three-wire system, or to run the two 
machines in parallel. The single machines are from 2 H.P. to 
24 u.p., the former having an efficiency of 68 per cent., and running 
at 2,000 revolutions per minute, and the latter having an efficiency 
of 88 per cent. at 1,050 revolutions per minute. All these machines 
are constructed in three distinct types, according to requirements, 
either open, semi-enclosed, or totally enclosed. 

Other French firms exhibiting bipolar machines were as follows: 
The Cie. de l’Industrie Electrique, Gen¢ve (M. Thury), who showed 
machines from 100 volts 18 amperes to 150 volts 180 amperes ; 
Hillairet Huguet, from 2 to 20 u.p., Manchester type, ring arma- 
tures, enclosed or open, and all small machines fitted with circular 
carbon brushes. R. Legros & A. Meynier, small transformers for 
charging accumulators, Manchester type, shunt wound. ‘Ste. Etabs., 
Pistel- Vinay, smallest 110 volts 15 amperes, largest 110 volts 200 
amperes, Finsbury and Manchester types, shunt wound, and very 
nicely finished. There were other bipolar machines exhibited by 
French manufacturers, to be used for driving sewing machines, &c., 
but not likely to be of any interest to this Institution. One 
machine shown by a Belgian firm, viz., the “ Maison Beer,” was notable 
by reason of the rather peculiar method of lubrication adopted ; 
a recess about one-eighth of an inch in depth was made 
around the- entire circumference of the ring, and fitting 
into the recess was a small “O” link chain. greater in 
diameter than the ring itself. -This arrangement ensures good—it 
might almost be said perfect—lubrication, and reduces to a large 
extent, any tendency of the bearing to run dry, for if the surface of 
the oil gets to such an extremely low level that the ring does not 
touch it, even then the chain would take up sufficient to prevent 
excessive heating. The machine in question was of 225 volts and 
80 amperes, at 950 revolutions per minute, and was fitted with 
carbon brushes. On making inquiries for bipolar machines of the 
representative of the well-known firm of Siemens & Halske, the 
author was told ‘‘ We have not such a thing on the place.” On a 
scrutiny being made, however, there was discovered a twin set 
coupled to a Laval turbine, similar to the one previously described 
in this report, with the exception that the machines were of the 
Manchester type instead of the Finsbury. The turbine ran at 
30,000 revolutions per minute, but by means of gearing, the speed of 
the generators was reduced to 3,000 revolutions per minute. A few 
machines from the Oerlikon works were shown in action on electric 
hoists ; they were either enclosed or semi-enclosed, and were not 
characterised by any distinctive feature. 

Messrs. Ruston, Proctor & Co., Lincoln, showed a 30-Kw. machine 
direct-coupled to a vertical compound steam engine. It was of that 


class known as the “under-type,” and was mounted on the same 
bedplate as the engine. Between the engine and the generator a 
very massive fly-wheel was placed making the running as steady as 
possible. The field-magnet limbs were of round section and were 
cast se y, the yoke being bolted on after the armature and 
field coils are in their places. The machine was compound wound, 
drum armature, three copper brushes in each set, and was run at a 
speed of 440 revolutions per minute. The engines are single acting, 
and the complete sets are built from 12 u.p.to 80 H.P. All parts 
are interchangeable and the workmanship throughout is excellent, 
these sets being superior to any others of the same class shown at 
the Exhibition. All working parts of the engine are enclosed and run 
in oil, making practically no sound. Much has been said in favour of 
machines manufactured by foreign exhibitors, but there is no doubt 
that machines of this type by British makers are to be preferred. 
This is probably due to the fact that the former are neglecting them 
to a certain extent in favour of larger or alternating machinery, 
thus getting, as it were, out of practice. 

Messrs. C. A. Parsons & Co., of Newcastle-on-Tyne, showed some 
machines coupled to turbines, which were not so remarkable for 
their electrical efficiency as for the combined efficiency of dynamo 
and turbine, the extremely low figure of 19°9 lbs. of steam per 
kilowatt-hour being obtained at full load. Unfortunately, Messrs. 
Parsons claim this splendid result for their turbines, and not in any 
degree for the generators. The machines themselves are shunt 
wound with drum armatures; in some cases, however, ring arma- 
tures are used. The winding is of a peculiar description, invented 
and patented by the Hon. C, A. Parsons, and as such he reserves the 
right of description in all papers of this kind. The machines are 
built from 1 Kw. to 400 Kw., and are, without exception, fitted to 
turbines. 

Copper brushes with very massive brass holders are employed for 
the collection of eurrent.. The commutator is unusually long for its 
diameter, and is strengthened by means of a steel ring placed at 
about half its length. The length of the spindle is rather great 
compared with the diameter of the armature, and the designers 
thus ignore the modern tendency to build machines after the style 
of a fly-wheel; or, in the words of an eminent engineer, “they are 
of the garden roller type.” The machines are not built specially 
for exhibition purposes, but are in every way similar to those made 
for ordinary purchasers, and as such are none too highly finished. 
The only American firm of note showing bipolar machines was the 
Western Electric Company, of Chicago. They build two-pole 
machines up to5 and 6 u.P., and state that up to this limit it is 
cheaper to manufacture a two-pole machine than a multipolar, and, 
further, the brushes are a greater distance from each other, thus 
rendering flashing round the commutator less liable to take place 
than ona multipolar, where on such a small machine the brushes 
would have to be very close to one another. These machines are 
built to run at three different speeds, and all parts are interchange- 
able. Ring bearings and carbon brushes are used on nearly all 
machines, certainly without exception on those of the enclosed or 
semi-enclosed type. A ;); B.H.P. generator is designed to run at 
2,000 revolutions per minute, at 120 volts, and a motor of the same 
type, at 2,300 revolutions per minute, and a potential of 500 volts; 
this latter machine is series wound. A motor as small as ,\; B.H.P. 
is built to run at 1,100 revolutions and a potential of 220 volts; the 
armatures for 500-volt machines of this size are not stocked, but 
may be obtained by special order. In the case of open-type 
machines the magnet limbs are cast on the bedplate, thus making 
a good magnetic circuit. The armatures, like those of the 
enclosed type, are drum wound, the bearings and brushes are also 
similar. They are designed to work at full load continuously 
without heating more than 80° in any part. They have an overload 
capacity of 20 per cent. without any alteration of the position of the 
brushes. They are built from 7, H.P to 44 H.P. at 110 and 220 volts 
up to } u.P., after which they are also designed to work at 500 volts. 
A transformer by this firm is designated by them a “ dynamotor,” 
probably by reason of its construction. The magnet limbs are cast 
on the bedplate, and are similar in every respect to those of an 
ordinary machine. The armature, however, is doubly wound, and 
has a commutator at each end ; one commutator receives current and 
drives the machine asa motor, thus causing the other winding to gene- 
rate current. They are builtfrom}H.P.to 5H.P., with secondary outputs 
varying from 32 to 2,500 watts. The W.E. Company also make 
several types of ventilating fan motors, one of which was shown 
working at the Exhibition. It was suspended vertically from the 
ceiling and kept four blades, having a 60-inch sweep, revolving at 
about 200 revolutions per minute ; it may be imagined that these 
machines are very efficient ventilators. : 

This concludes the description of machines exhibited. It will be 
observed that all the machines described are used for, more or less, 
minor purposes, ‘as stated in the beginning of this report. There 
are, no doubt, certain people who still advocate the use of bipolar 
machines, for almost any purpose, and probably the best method to 
convince them of the error of their ways would be a visit to the Paris 


Exhibition, 


TEMPORI PARENDUM. 
[COMMUNICATED. ] 
Tue “ Public Apology” advertisement in the ELECTRICAL 


Review of the 4th inst. is not a little curious in its com- 
bination of feigned regret and shrewd business instincts. 
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Doubtless: Mesers. Hands, Limited, will quickly find their 
hands full of remunerative orders as the result of no longer 
hiding their light under a bushel. 

Their original action and a note in an evening paper: have 
influenced the writer to ask the permission of the Editors for 
a little space in which to unload his mind on matters which 
have agitated it for quite a lengthy period. The “ Note” is 
to the effect that Mr. William Fowler, one of the directors 
of the famous Leeds firm of Messrs. John Fowler & Co., has 
been quick to recognise the increase of foreign competition, 
and is appealing for energy and skill to deal with it. He 
maintains that one of the greatest things to combat foreign 
competition is that the high standard of English work should 
be maintained. 

For many many years the Englishman. abroad, whether 
considered from a social or a technical standpoint, was looked 
upon as a sort of persona grata, and English manufactures, 
whether of the textile fabrics or machinery, had a monopoly 
in the world’s markets. 
t+ Naturally this was primarily due to the fact that the engi- 
neer representative of the British Isles was better equipped 
technically, more resourceful, energetic, and more highly 
developed physically than his Continental, or even American 
rivals, and in like manner the high standard of English goods 
was equally appreciated with the Britisher throughout 
civilised, and for that matter, uncivilised lands. 

It is to be feared that we are still presuming, and trading, 
upon the reputation thus gained, when other European 
nations were far behind us in those arts and manufactures 
which have earned for old England the industrial supremacy 
of the world. The “what was good enough for our fathers 
and grandfathers is good enough for us” sort of spirit still 
prevails, and we forget that while of late years we have stood 
practically still, and assumed a policy of masterly inactivity, 
our European ‘and trans-Atlantic competitors have been 
gradually creeping up, and in several important manufactures, 
have actually gone ahead of the Old Country. 

There has been too much reliance placed upon the native 
Hare, and not enough attention given to the slow but sure 
foreign Tortoise. When will Englishmen learn the lesson 
that the race is not always to the swift ? 

Continental and American manufacturers, and their able, 
energetic, and clever agents leave no stone unturned in their 
efforts to secure orders; English firms in the main wait 
unii! business comes their way. 

English traders are too apt to forget that each succeeding 
generation brings with it people holding different views to 
those held by their elders, and that the purchasers of to-day 
have grown up alongside new comers in the manufacturing 
lines. The old firms take no up-to-date measures to keep 
themselves in touch with new requirements, but just advertise 
their articles in the same manner and in the same papers or 
journals that served the purpose of their forefathers half a 
century ago, oblivious of the old adage autres temps, autres 
—_ or of totally new industries springing up around 
them. 

The modern electrical engineer is a product of the last 
quarter of the nineteenth century, and he knows little or 
nothing of the men whose reputation had become world-wide 
before he came upon the scene. 

The men:to whom you, Sirs, devoted your last week’s 
leading article are the men who are making the world’s 
history in electrical engineering, and to them the name of 
E. P. Allis has lately been more familiar than those of 
Musgrave, Robey, or Hick-Hargreaves, to mention only a 
few. Of the “Economic,” Danks or Tinker’s boiler they may 
have a vague notion, but Babcock & Wilcox is the alpha and 
omega of steam raising appliances to the more youthful and 
inexperienced of the profession for which you cater, and the 
makers of Lancashire or Cornish boilers have still to depend 
mainly upon industries which existed before the advent of 
the electric light. 

To busy men, whether consulting or municipal engineers, 
there is given but little time to dive deeply into the literature 
of their profession, and so they depend largely upon the 
journals which are representative of electrical engineering for 
their knowledge of what is going on around them, and of 
those who are able to supply their requirements. 

Every decade brings amongst us new men with new ideas, 
new designers and constructors with improved electrical 


appliances, new engines built by new firms, and so the old. 
established works which. have helped to make England what 
she is are relegated to the background, because the principals 
are too apathetic to keep well to the front, stolidly indifferent 
to keeping in touch with the newer generations, and steeped 
hi the fallacious belief that foreign competition is but a 
zey. 

England had the start in engineering, as she had in com. 
merce ; other nations are coming up, and we are ina fair way 
of losing the long lead we possessed, because we continue to 
believe that our supremacy is a thing that cannot be 
touched. 

Take the example of the bulk of English firms if they are 
applied to for information. They are either too busy to be 
bothered, or they refuse lest it should be filtered through 
from one to another and eventually reach the ears of com- 
petitors. Americans, on the contrary, whether in their own 
land or here, are only too ready and willing to supply 
periodically the latest information on hand, and seem to take 
a real delight in letting their competitors know that they are 
very much alive. 

Earl Roberts has been made Commander-in-Chief of the 
British Army, and has undertaken to reform the obsolete 
methods of the War Office, because, although an old man, 
he is one of the few who can appreciate the changes that 
necessarily come with lapse of time, and he knows as well 
what the nation desires to-day as he did in- the far hack 
years of his lieutenancy. 

Electrical engineering is a development of but little more 
than a couple of decades. Well established and wholly 
capable firms of long ago are, no doubt, desirous of partici- 
pating in the vast probabilities of the near future, but to 
many young electrical engineers the leading manufacturers 
in the kingdom are not known even by name, and so while 
the few up-to-date contractors who do keep themselves well 
to the fore are overstocked with orders, much business which 
should readily be curned over in this country finds its way to 
the Continent and the United States. Let the old-established 
firms look to it that the England of the twentieth century shall 
live through it with the industrial supremacy of the world 
still in her hands, and unchallenged, but to do this they must 
come out of their shells, and let the men who are developing 
the latest industries know of their existence. 
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SOME EXPERIMENTS ON THE PROPAGA- 
TION OF HERTZIAN WAVES 
ALONG A WIRE, AND THROUGH THE AIR. 


TELEGRAPHY BY MEANS OF A SIMPLE TELEPHONE aS RECEIVER. 


By EMILE GUARINI. 


Wir a view to the confirmation of ideas expressed in 


June, 1899, I have made the following experiments :— 
First Experiment.—With the aid of a telegraph key, 
I closed the circuit of a battery of accumulators con- 
sisting of eight elements, introduced into the primary of 
an induction coil in which an interrupter rendered the current 
intermittent. In the said circuit, owing to resistances intro- 
duced, a current of only four amperes was circulating. The 
coil gave as a maximum 4 cm. of spark (between a disc 
anda point). The resistanceof the primary was ‘11 ohm, and 
that of the secondary 8,000 ohms. At the extremities of the 
wire of the secondary circuit of this coil were two little balls 
of about 2 cm. diameter, made of nickelled brass, which 
charged a Righi oscillator with two balls about 1°0 cm. in 
diameter, and about 1 mm. apart. The balls of the 
secondary were about 2 mm. away from’ the oscillator. To 
one of the balls of the secondary was connected an insulated 
copper wire about 12 metres in length. This wire pass 
round the coil of a telephone (3°5 ohms); the other 
wire of the telephone remained free. The telephone 
had, therefore, an entirely open circuit. By means of the 
telegraph key, I transmitted dots and dashes, and 
one of my assistants, M. Bernalsteen, who was listening at 
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the telephone at the end of my laboratory staircase, from 
which position he could neither perceive the sparks from the 
oscillator nor hear the manipulation, was able to interpret 
perfectly the signals I transmitted tohim. I changed places 
with M. Bernalsteen, and was also able to understand the 
signals transmitted by him. 

Conclusions.—(1) Hertzian currents produce the mag- 
netisation of a core as well as ordinary currents ; (2) there 
is a means of realising electric telegraphy by a single wire 
without a return by earth, using a telephone as receiver. 

Second Experiment.—I introduced a condenser between 
the ball of the oscillator and the telephone. The signals 
were more intense in the telephone. Let us compare the 
wire to the antenna in wireless telegraphy, and this experi- 
ment proves to us that the effects of the transmitting 
antenna are increased by introducing a condenser, 
probably because the discharging energy (}cv?) was 
increased, 

Conclusion—The radiating energy of the transmitting 
antenna in wireless telegraphy is increased by increasing in a 
certain measure the capacity and the discharging energy. 

Third Experiment.—The condenser, instead of being 
between the oscillator and the telephone, is -attached to the 
‘reeend of the telephone. The sound in the telephone is 
again much stronger. 

Conclusion,—The effects of the transmitting antenna in 
wireless telegraphy are increased to a certain extent by 
placing a capacity at its extremity. : 

Fourth Experiment.—I combined Experiment 2 with 
Experiment 3. The signals in the telephone were again 
clearer. 

Conclusion—The maximum effects of the transmitting 
antenna in wireless. telegraphy are obtained when the capacity 
of the antenna is increased to a certain extent and when a 
capacity is placed at its extremity. 

Fifth Experiment.—I connected a condenser in shunt with 
ihe balls of the secondary, which I placed in contact with 
those of the oscillator. The more I increased the capacity 
of the condenser the more powerful were the signals at the 
telephone. 


Conclusions.—(1) The power of a transmitter for wireless” 


telegraphy is increased by connecting a condenser in shunt 
with the balls of. the oscillator. (2) These effects increase 
in a certain measure with the capacity_of the condenser. 
Sixth Experiment.—I modified Experiment 1 by putting 
the other ball of the oscillator into communication with the 
earth. The signals at the telephone were powerful, but not 
more so than in Experiment 5, in which a condenser was 
connected in shunt with the balls of the oscillator. 
Conclusions.—(1) The connection to earth of the trans- 
mitter in wireless telegraphy may be advantageously 
replaced by a condenser connected in shunt with the balls of 


the oscillator. (2) It is probable that by connecting a con- . 


denser of suitable capacity in shunt with the balls of the 
oscillator of the transmitter, better results are obtained than 
with the connection to earth. 

Seventh Experiment.—This experiment only differs from 
the preceding one in that the connection to earth consisted 
of a wire connected with the gaspipe and attached on the 
same side as the telephone wire. The effect in the latter 
was nil, or nearly so, probably because all the difference of 
potential was transferred to the other ball. _ 

Conclusions.—(1) In an oscillator, nearly all the radiated 
energy is on the side to which is transferred the whole 
difference of potential. (2) If one of the balls of the oscil- 
lator is connected to earth, the greater part of the energy is 
radiated from the other ball. 

Eighth Experiment.—This is a combination of Experiments 
5 and 6, A condenser is connected in shunt with the 
balls of the oscillator at the same time as one ball is con- 
nected to earth and the other to the telephone wire (always 
on open circuit). The signaJs at the telephone were rather 
more powerful than in Experiment 5, when a condenser was 
connected in shunt with the balls of the oscillator. 

Conclusion.—The part played by the earth in a trans- 
mitter for wireless telegraphy is less important than that of 
« condenser connected in shunt with the balls of the 
oscillator. 

Ninth Experiment.—I combined Experiments 4, 5 and 6. 
A condenser is connected in shunt with the balls of the 


oscillator at the same time as one of the balls is connected to 
earth, and the other by the introduction of a condenser meets 
another condenser after having wound round the bobbin of a 
telephone. It was with this arrangement that I obtained 
the maximum effects with the telephone. In this experiment, 
more than in the others, it was necessary to take care to insu- 
late the telephone with a pretty thick piece of india-rubber, 
in order to avoid shocks and sparks in the ear of anyone 
approaching the telephone. 

Conclusions. —We get a very powerful oscillator in 
wireless telegraphy, (1) when a condenser is connected in 
shunt with the balls of the oscillator; (2) when one of the 
balls of the oscillator is connected to earth; (3) when a 
certain capacity is given to the antenna; (4) when a capacity 
is placed at its extremity. re 

Tenth Experiment, — A condenser was connected in 
shunt with the balls. of the oscillator,.one of which was 
connected through the secondary (200 ohms and 5,000 
turns) of a transformer, with a condenser. One of the ter- 
minals of the primary (1 ohm, 50 turns) was connected with 
the telephone. The other terminal was free. My assistants, — 
Mr. Speecht at first, Mr. Bernalsteen afterwards, and lastly 
myself, heard signals that were as clear and as strong as in 
the preceding experiments. I noted an interesting fact, viz., 
that the Hertzian current was transformed to low tension, 
since on touching the wire or the telephone there was scarcely 
any shock. I suppressed the condenser attached to the free 
terminal of the secondary of the transformer; the results 
were the same. 

Conclusions.—(1) Hertzian currents are transformed. to 
lower or higher tension on open circuit ; (2) Hertzian cur- 
rents are transformed to lower or higher tension like ordinary 
alternating or oscillating currents ; (3) Hertzian currents 
give results at a distance on open’ circuit (metallically or by 
‘the eayth), also when they are at low tension. 

Eleventh Experiment.—I completed Experiment 10 in this 
‘way :—Instead of attaching a terminal of the primary of the 
transformer, I attached it to a terminal of the secondary 
(11,000 ohms) of an induction coil with 25 cm. spark 
between point and disc. It was the terminal of the primary 
(25 ohm) of this coil that was connected with the terminal 
of the telephone, at which the signals were again heard well, 
but not so clearly as before. The shocks were nil. The 
primary of the first transformer (1 ohm) and the secondary 
of the second transformer (11,000 ohms) constituted literally 
a telegraph line with an entirely open circuit, with a resist- 
ance of 11,001 ohms. 

Conclusions.—(1) It is possible to telegraph with one wire, 
and without an earth return, to very great distances. (2) 
In a telegraph line with a single wire and without an earth 
return we can have any tension that is most suitable. 

Twelfth Experiment.—As I wished to make sure that the 
telephone acted so powerfully only because it was connected 
with one of the balls of the oscillator either directly or 
through the medium of induction coils, I suppressed the 
communication between the secondary of the first trans- 
former and the ball of the oscillator. Hardly any sound 
could be heard at the telephone. 

Conclusions.—(1) The Hertzian oscillations are transported 
to a given point (telephone) with more intensity when the 
apparatus at this point (telephone) is connected (on open 
circuit) either directly (the first and following experiments) 
or by the intervention of induction coils (the tenth and 
following experiments) with one of the balls of the oscil- 
lator. (2) It is possible to hear sounds in a telephone when 
Hertzian waves are produced in its neighbourhood. 

Thirteenth Experiment.—W ishing to convince myself with 
greater certainty of the above-mentioned facts, I enclosed 
the coil, the condenser, and the oscillator in a metal box 
with round holes for the wires to go in and out, and I repro- 
duced all the above experiments after having taken care to . 
attach the telephone wire to one of the balls of the 
oscillator. 

The results for Experiments 1 to 10 were the same. 
Only when I tried to repeat Experiment 12 I no longer 
heard anything in the telephone, the Hertzian waves not 
being able, owing to the metal box, to reach the wires con- 
nected with the telephone. This experiment confirms result. 
(1) of Experiment 12. 

Fourteenth Experiment.—1 connected a condenser in 
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shunt with the balls of the oscillator, and attached to one of 
them a horizontal antenna consisting of a wire 3 metres in 
length and with a section of half.a millimetre. Ata distance 
of 2 metres, I placed another horizontal wire of the same 
length and the same cross-section. To this second wire I 
attached one of the terminals of the telephone. The other 
terminal of the telephone and the other extremity of the 
antenna were entirely free. Slight noises could be heard in 
the telephone, but the dots and dashes transmitted could be 
clearly distinguished. I tried then to increase the capacity 
of the antenna, and employed as transmitting and receiving 
antennee two copper rods 1 metre high and 5 millimetres in 
diameter. The signals at the telephone were louder and 
clearer.. I was thus able to slightly increase the distance of 
transmission. 


Conclusion.—There is a means of realising wireless tele- . 


graphy by Hertzian waves by means of a single telephone as 
receiver. 2 

Fifteenth Experiment.—I completed the above experiment 
by attaching the free terminal of the telephone to a con- 
denser... The signals were again a little clearer. 

Conclusion.—In wireless telegraphy by Hertzian waves, 
with the aid of a telephone as receiver, the effects are increased 
by connecting the free end with a capacity. 

Sixteenth Experiment.—I completed the above experiment 
by putting to earth on one side the free ball of the oscillator 
and on the other the free terminal of the telephone, The 
signals were at least twice as powerful, and I was thus able 
nearly to double the distance of transmission. The latter, it 
is true, even with antenne 1 metre in height, and with a 
telephone that is not very sensitive, only reached about 
4 metres. But by using Hertzian reflectors and much 
longer antenne, as in telegraphy with coherers, where 
they sometimes attain to 60 or 70 metres, it will 
probably be possible to extend the distance of transmission 
to 10 or more kilometres with this simple and inexpensive 
wireless telegraph, which is capable of rendering much ser- 
vice, especially in the way of communication between 
private people. 

Conclusions.—(1) In wireless telegraphy with a single 
telephone as receiver, we get better effects by connecting one 
of the balls of the oscillator of the transmitter with an 
antenna and the other to earth ; by connecting a condenser 
in shunt with the balls of the oscillator, and by connecting 
the free terminal of the receiving telephone to the earth ; 
(2) it is probable that wireless telegraphy with a single 
telephone as receiver, would constitute a very simple and 
inexpensive apparatus, very easy to manipulate, and capable 
of being of considerable service in special cases, 


(To be concluded, ) 


CURRENT SPECIFICATIONS. 


XLIV.—BURNLEY ELECTRICAL TRAMCARS. 


Summary. 

Scope of Tender.—Supply of twenty to thirty electrically- , 
equipped motor cars of either of the three types specified ; gauge, 
4 feet. 

Sizes of Cars.—Tenders for three types of cars to be submitted ; 
type A to seat about 50 passengers, type B 60, and type C 80 


ngers. 

Type of Staircase,—Kither ordinary or “reversed ” type at option 
of tenderer. 

Type of Truck.—Type A to be of ordinary standard four wheel 
type truck; type B and C double bogie maximum traction trucks. 
Se ing of Truck —To be Peckham, Brill, or other approved manu- 

ure. 

Top Seats.—Garden type with reversible backs. 

Motor.—Each to give 35 8.u.P., and after one hour’s run at full 
load the temperature rise of any accessible part must not exceed 
120° F. above that of the surrounding atmosphere. 

Efficiency of Motors—Not to be less than 82 per cent. from three- 
quarter to full load. 

Stipulated Motor Overload.—100 per cent. for five minutes without 
showing signs of any damage. 

Type of Controller.—Ordinary series parallel type with electrical 
emergency brake. 

Special Brakes.—Service and emergency air brakes to be provided 
it ey in each car, suitable for working on a maximum gradient 
of 1 in 18, 


Trolley.—To be of the enclosed swivelling pattern, fixed on one 
side of the car. 

Date of Delivery.—Not less than six months from date of order. 

Penalty for Late Completion.—One per cent. per week on total 
contact price for every week contract not completed beyond dates 
finally agreed upon. 7 

Terms of Payment.—80 per cent. on delivery of cars; 20 per cent. 
after six months’ efficient working, 

Stipulations as to Removal of Foreman.—None. 

Stipulations as to Wages paid to Workmen.—Satistactory (see gom- 
ments below). 

Arbitration Proposals,—Satisfactory. 

Date for Receipt of Tenders.—January 26th, 1901. 


This specification is the joint production of Mr. G. H. 
Pickles, the borough surveyor, and Mr. Robert Birkett, 
the borough electrical engineer. 

The cars are to be used on the tramway trunk line running 
from Padiham to Nelson, through Burnley ; they are to be of 
the usual double-decked pattern. Thenumber actually required 
has not yet been decided upon, and three sizes of cars are to 
be tendered for, capable of seating about 50, 60, and 80 
passengers respectively. 

The trucks may be of any approved make, the smallest 
car having standard four-wheel type and the two larger 
maximum traction pattern. The motors are each to be 
capable of developing 35 B.H.P., air brakes are to be pro- 
vided for each car, and the controllers and other accessories 
are to be of usual standard types. 

This specification is in every way one of the most satis- 
factory that we have examined for a long time. The 
requirements are clearly stated in a concise manner, full pro- 
vision is made for arbitration in the terms approved by the 
Municipal Electrical Association and the Electrical Plant 
Manufacturers’ Association, and the terms of payment are 
acceptable, the period of retention of the last 20 per cent. of 
the contract sum being six months. The dates for delivery 
are to be agreed upon before the signing of the contract, and 
tenderers should note that the penalty for late completion is 
to be calculated not on the price per car, but on the total 
contract sum. 

The clause relating to wages and hours of labour reads as 


- follows :-— 


This contract is made on the express condition that the con- 
tractor shall pay all workmen employed by him in and about the 
execution of this contract, or any part thereof, wages at not less than 
the minimum standard rate paid, and shall observe and cause to be 
observed by such workmen, the recognised hours and conditions of 
labour in each branch of the trade in the district, and upon any 
breach by the contractor of this stipulation, and notwithstanding the 
condonation of any prior or other breach, the Corporation may deter- 
mine this contract. 


XLV.—COLNE ELECTRIC LIGHTING. 


Summary. 

Scope of Contract.—Two specifications, one dealing with the supply 
of a direct current switchboard, the other with the supply of a motor 
balancer and booster. 

Switchboard.—To be suitable for a low tension direct current 
three-wire system, having approximately 500 volts between outer 
conductors. To be arranged fortwo dynamos and three feeders with 
a battery of accumulators across outers and a motor balancer and 
booster. 

Instruments.—To be of moving coil pattern, Crompton, Evershed’s, 
or Nalder’s make. 

Arrangement of Board.—To be similar to that shown on blue-print 
supplied with tender. 

Motor Balancer and Booster.—To consist of four machines directly 
coupled together, the two inner machines being connected through a 
flexible coupling. 

Size of Machines.—The two inner machines to each have an 
output of 26°5 Kw. at 265 volts and a speed not exceeding 850 
revolutions per minute. The two outers to each have an output of 
80 amperes from 10 to 80 volts. 

Type of Machines.—To be of the overtype pattern with drum- 
wound armatures, with hinged pole-pieces, or other arrangement to 
facilitate the easy removal of the armature. 

Permissible Temperature Rise-—Not to exceed 60° F. after six 
hours’ run at normal fullload. — ; 

Dates of Delivery.—Five nionths from date of order for either 
specification. 

Penalty for Late Delivery.—£10 per week for either contract. 

Terms of Payment.—75 per cent. of value of work delivered or 
done on site until the balance of 25 per cent. of the value of 
executed work is equal to 10 per cent. of total value of contract ; 
thereafter 90 per cent. of value of work done until works are ready 
for beneficial use ; then half of retention money, and the remainder 
six months later. 
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Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as.to Wages Paid to Workmen.—See comments 
below. 

Amount of Sureties—Two responsible persons jointly and 
severally bound in a sum equal to 20 per cent. of the total tendered 
sum, 

Arbitration Proposals.—Satisfactory. See comments below. 

Date of Receipt of Tenders.—January 19th, 1901. 


Mr. A. G. Cooper, the borough electrical engineer, has 
prepared these specifications. From the technical standpoint 
iliere is very little to be said. A drawing showing the pro- 
posed arrangement of switchboard is supplied with the 
specification, and full details as to the output, voltage, and 
«peed of the motor balancer and boosters are given. It will 
| noted that a flexible coupling is to be fitted between the 
‘wo motor balancers and flange couplings between the motor 
halancers and the boosters. 

Taken as a whole, the general conditions may be accepted 
»s satisfactory. The one relating to errors in the drawings 
nd omissions in the specification actually considers the 
vossibility of the engineer making a mistake, for it 
states 

The drawings, together with the specification, shall be accepted 
ond considered as sufficient for the description generally of the 
vorks, and the contractor shall not depart therefrom except with 
ie written consent of the engineer. Jn the case of any discrepancy 
tween the drawings and the specification, or any errors, omissions, or 
‘ubiguities therein, the same shall not invalidate this contract, but, if 

vcessary, shall be rectified by the engineer, and. such deductions and 
llowances (if any) as in his opinion shall be fair and reasonable shall 
» settled and determined by him. 

This stipulation, though unusual, is eminently fair, and 
uight be copied with advantage by other engineers. 

Detailed drawings are not required at this stage, but the 
cenderer is at liberty to'submit any drawing or supply any 
‘nformation he pleases, 

As to drawings to be supplied after. the contract has been 
warded, the specification states :— 

Within four weeks after the date of the acceptance of the tender, 
‘he contractor shall, at his own expense, supply to the Corporation 
‘wo copies of the drawings necessary for the erection of the works 
vnder the contract, but shall not be called on to furnish constructional 
tails further than in the opinion of the engineer are required for the 
purposes of the contract. If the contractor shall be called upon to 
-pply additional copies of the drawings, they shall be paid for at a 
fair price to be arranged, The engineer shall, in addition, have the 
‘ight at all reasonable times to inspect any drawings of any portion 
of the plant contracted for at the works of the manufacturer. 
Contractor will be held responsible for all errors or discrepancies in 
drawings supplied by him, and any expensesthat is incurred what- 
soever through his error must be paid by the contractor. 


The portion of the above clause printed in italics should * 


also be either implied or expressly inserted in every 
specification. 

Power is reserved by the engineer to carry on other work 
on the site of the works during the progress of the work by 
the contractor on site, and also to demand, if he thinks fit, 
the removal of any workman. The clause relating to this is 
thus drafted :— 

The contractor shall supply a sufficient number of competent 
foremen and workmen for the proper, expeditious, and complete 
execution of the works; and if, in the opinion of the engineer, any 
foreman or workman is unfit or incompetent to carry out the work 
entrusted to him, the contractor shall, within 24 hours after receiving 
notice in writing from the engineer, remove such foreman or work- 
man from the works. 

As regards wages :— 

The contractor shall pay the workmen employed by him on the con- 
tract not less than the local current standard rate of wages in each 
‘ranch of the trade at the date of the contract, and should he sub-let 
any portion of ,the contract, he must see to the sub-contractor 
adhering to this condition as far as possible. 


This is reasonable; there are no heavy penalties to be 
enforced on the contractor if it is found that a sub-con- 
tractor, over whom he has no direct control, contravenes this 
regulation. The contractor is to do his best to secure con- 
formity with this stipulation by all sub-contractors, and it 
will probably be found that by quiet steady pressure of this 
description, far more progress will be made towards 
raising the standard of conditions of employment in this 
country, than by the drastic proposals which find favour in 
inany quarters. ‘ 

The arbitration clause is of a character tenderers may with 
confidence accept. In the first place, all matters .of dispute 


are to be referred to the engineer, and in case of disagree- 
ment, there is then provision for arbitration in all cases. 
This is satisfactory ; the clause reads :-— 


Should there be any doubt or obscwrity as to the meaning of any 
portion of the specification, the contractor must set forth the par- 
ticulars thereof, and submit them to the engineer, in order that such 
doubt or obscurity may be removed before the signing of the con- 
tract. Jf any misunderstanding should arise during the progress of 
the works, such misunderstanding shall be referred to arbitration if 

In case any doubt arises as to the intent or meaning of the specifi- 
catiou or plans, or these general conditions, or in case any difference 
or dispute arises between the Corporation and the contractor, the 
matter shall be referred to the engineer ; but if the Corporation or the 
contractor refuse to accept the decision of the engineer, he shall give 
notice in writing within 72 hours of receipt of such decision that 
they wish that the matter in dispute shall be referred to, settled and 
adjusted by, the President of the Institute of Civil Engineers for the 
time being, or some member of the Institute nominated by him, 
whose decision in all matters, including the cost of such reference, shall 
be fina? and binding on the parties hereto, and the contract shall be 
deemed a submission within the meaning and for the purposes of 
the Arbitration Act, 1889. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1900. 


Compiled expressly for this journal by W. P. Tuompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom ali inquiries should be addressed. 


23,242. “A new or me EO regulating device for electric current gene- 
rators.’”’ M. pe Hoor, F. Reinirz and Ib. Stark. Dated December 19th. 
(Complete.) 

23,361. ‘‘Improvements in and relating to electrical fuse carriers for dis- 
tribution boards and the like.’’ G. SperrRyN and W. H. Woop. Dated Decem- 
ber 21st. 

23,387. ‘‘Improvements in the manufacture of braided cords or cables for 
electric lighting and like purposes.’’ C. ScuiinMANN. Dated December 2\st. 
(Complete.) 

23,543. ‘‘Improvements in plates for secondary or storage cells.” W. E. 
Ayrton and A, W. Firaian. Dated December 24th. 

23,549. “Improvements in and relating to telegraphic transmitting appa- 
ratus.” J. N, MASKELYNE, Jun., and A. Marr. Dated December 24th. 

23,556. ‘* Third rail insulator and support.” W.Covurrenay. Dated Decem- 
ber 24th. (Complete.) . 

23,571. ‘Improvements in apparatus for indicating and/or recording the 
speed of electrically-propelled vehicles, and/or the distance travelled thereby.” 
J. S. HicHF1eLD and 8S. Berton. Dated December 24th. (Complete.) 

23,583. “Improvements relating to supporting devices for electrically insu- 
lating telegraph and similar wires.” H.H. Lake, (E. Renault, United States.) 
Dated December 24th. (Complete.) 

23,584. ‘* Improvements in and relating to arc lamps and the like.” W. Row- 
and K, A, RowsotHam. Dated December 24th. 

23,586. ‘*A fusible electric circuit-breaker for fire-alarm purposes.” R, 
Pearson. Dated December 24th. (Complete.) 

23,592. ‘A method of, and apparatus for, actuating devices on public electric 
supply or distribution systems.” A. Wricut and THE Reason Manvracturine 
Company, Limirep. Dated December 24th. 

23,593. ‘* A method of, and apparatus for, actuating devices on public electric 
supply or distribution systems.” A. Wright and THE Reason MANnvuvACTURING 
Company, Limitep. Dated December 24th. 

23,610. “Improvements relating to signalling jacks for multiple telephone 
exchanges.’’ L. M. Ericsson. Dated December 24th. (Complete.) 

23,611. ‘Improvements relating to maximum electric meters.” F. Lux, 
Dated December 24th. 

23,617. ‘‘ Improv ts in or cc¢ ted with overhead electri¢ tram or rail- 
way cars or locomotives.” G.J.Mouscuos. Dated December 27th. 

23,647. ‘*Improvements ia the electrolytic deposition of metals.”’ H. C. 
Harnison and J. Day. Dated December 27th. 

23,649. ‘An improved electric bell.” Kraus. - Dated December 27th. 
(Complete.) 

23,675. ‘Improved process and apparatus for obtaining electric current.’’ 
O. BritzkE. Dated December 27th. 

23,688. ‘ Direct electro-magnetic traction with electro-magnetic railway 
car.” A. Pacinorrt. (Date applied for under Patents, &c., Act, 1883, Sec, 103, 
July 10th, 1900, being date of application in Italy.) Dated December 27th. 

23,700. ‘‘Improvements in electrical couplings.” J. B. Lancrorp. Dated 
December 28th. 

23,726. ‘* Improvements in and relating to automatic switches for telephones.” 
E. Dated December 28th. 

23,729. “Improvements relating to secondary batteries.” Baron H. F- 
ARNOULT. -(Date applied for under Patents, &c., Act, Section 103, June 22nd 
1900, being date of application in France.) Dated December 28th. 

23,733. ‘‘Improv®ments in indicators for fire alarm stelegraphs.’”’ L. G. 
Woo.ttey. Dated December 28th. (Complete.) 

823,735. ‘Improvements in electro - mechanical ne for preventing 
collisions of-railway trains.” W.P.Tsompson, (M. Aliberti and G. Boni, Italy.) 
Dated December 28th, 

23,743. Impiovements in battery cells.”” E. Dated December 28th 
(Complete.) 

23748. ‘Improvements in windings for use in polycyclic electric current 
systems.” E, Arnonp, O. 8S. Bracstap, and J. L.LaCour. Dated December 
28th. 

23,749. ‘* Improvements in means for the distribution of dependent polycyclic 
currents.” E. AkNoup, O. 8. and J. L. LaCour. Dated December 
28th. 

23,773. ‘Improvements in switches for starting and controlling eleetric 
motors.” J.H. Cows. Dated December :9th. 

23,774. “Improvements in apparatus for producing interchangeable 
numerals, letters, words, and the like, by means of electrical lamps.” W, 
Jounson and J, Maxin. Dated December 29th. : 
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~ 28,790. “Improvements in and relating to means for the avoidance of hunting 
of synchronous alternate current machinery running in parallel.” ~ C. 
Leake. Dated December 29th. 

23,800. ‘Improvements in sparking plugs chigfiy designed for use as an 
igniting device for explosion engines.”” H. Moriarty, H.C. Foucer, and E. B. 
Jaconson. Dated December 29th, (Complete.) 

28,852. ‘Improvements in devices for indicating and measuring pulsatory 
or varying magnetic fields.” G. Dietze. Dated December 31st. (Complete.) 

23,860. ‘‘Improvements in electric distribution systems.” E. M, HEwLEert. 
(Date applied for under Patents, &c., Act, Sec. 103, July 28th, 1900, being date 
of application in United States.) Dated December 31st. (Complete.) 

28,875. ‘‘Improvements in dynamos, motors, and motor-generators.”’ J. 
LawrENceE and J. E, SpaGNoLetri. Dated December 3i1st. 

23,877. ‘‘ Improvements in and relating to insulators for electrical purposes.”’ 
C, W. Arkinson. Dated December 3ist. 

23,890. ‘‘Improvements in or relating to insulating and protective coatings 
especially ap;licable to electric conductors.” A. W. Peustz and A. APEL. 
Dated December 31st. (Complete.) 

23,892. “An improved magneto-electric device for igniting explosive 
mixtures.” F. Sturm. Dated D ber 3Ist. (Complete.) 

23,896. ‘‘ Regulating device for electric motors.’’ LA Socizre p’ErvupEs 
VoiTURES ELECTRIQUES DE Paris. (Date applied for under Patents, &c., Act, 
Sec. 103, Jurie 25th, 1900, being date of application in France.) Dated December 
31st. 

23,908. ‘* An electrical glass furnace.’”’ A. VoELKER. Dated December 81st. 
(Complete.) 


ABSTRACTS OF PUBLISHED ‘SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. THompson 
and Co., 822, High Holborn, W.O., and at Liverpool, Manchester and Birming- 
ham, price, post free, 9d. (in stamps). ° : 


2,129. ‘improvements in or relating to means for preventing the creeping of 
acids or other deleterious matter in electrical apparatus.” ¢? T. Niblett and 
M. Sutherland. Dated January 3lst, 1899. Relates to means for preventing the 
creeping of acids or other deleterious matters along electric conductors, and 
consists in causing the conductor to pass fora portion of its lengtn through a 
vessel containing oil or other liquid. The vessel may be divided into compart- 
ments by diaphragms, and the conductor may be passed alternately under and 
over the diapbragms. As applied to the conductors of secondary batteries the 
vessels are preferably made of U-shape. The diaphragms may be replaced by a 
tube snrrounding part of the conductor contained in the vessel. 4 claims. 


2,131. ‘An improved means or apparatus for reducing or extinguishing the 
electric arc formed on breaking electrical circuits.” R. Acock. Dated January 3lst, 
1899. Relates to arrangements for preventing or extinguishing arcs in switches, 
cut-outs, commutators, &c. The contacts are embedded in insulating material, 
so that, immediately contact is broken, insulating material is interposed 
between the. contacts, no air space —- left. The four fixed contacts are 
embedded in an insulating base. A rotary disc carries contacts passing through 
holes in the disc and normally held up above the base by springs. They may 
be connected by fuses. The cover of the switch is formed with slight depre- - 
sions above the contacts, so that, when the switch is on, the movable 
contacts are forced down against the fixed contacts. The handle or key is 
fitted with a spring to give a quick break, and with another spring to hold it in 
position. In a sliding switch the movable contacts are forced against the fixed 
contacts by springs controlled by inclines. In a modified form, the block is 
operated by a pivoted handle fitted with springs to give a quick-break. The 
contacts may be immersed in oil to lessen further the risks of arcing In 
the application to commutator brushes the contacts are embedded in the 
insulating cylinder and tbe brushes are fitted in insulating blocks lightly 
pressed by springs. The brushes are pressed against the contacts when 
*‘on”’? by springs controlled by the cams and levers. 1 claim. 


2,144. “Improvements in and relating to primary batteries.” T. Hefferman. 
Dated January 31st, 1899. Relates to a carbon-iron or like battery, and consists 
in utilising the pressure of the gas evolved either to cause the exhausted 
electrolyte to be replazed by fresh electrolyte or to vary the strength of the 
current by varying the amount of the electrolyte in the cells. A battery in 
which are closed cells containing carbon electrodes-and separated by porous 

rtitions from open compartments containing iron elec'rodes is described. 

he pressure of the gas evolved in the cell forces the exhausted electrolyte out 
through the pipe into a receptacle and fresh electrolyte is supplied from the 
reservoit through a pipe on which is a valve which is opened by wsolenoid »nd 
closed by an electro-magnet connectet with the terminals of the generator so 
that its strength varies with the strength of the current. Ina reservoir the 
gas evolved is allowed to collect. The amount of electrolyte in the cells is 
caused to vary by introducing water into or withdrawing it from the reservoir 
so that a smaller or larger quantity of gas is collected in the reservoir before 
its pressure forces out the electrolyte from the cells. Electro-magnets auto- 
matically control the supply of water to, and its discharge from, the reservoir 
in = to the control exercised over the supply of electrolyte to the cells. 
8 claims. 


2,176. ‘* Safety appliances in connection with overhead or ex conductors of 
electrical railways and tramways.” Siemens Bros. & Co. (Siemens & Halske.) 
Dated January 81st, 1899. Relates to electric railways and tramways with over- 
head or exposed conductors. -One or more guard wires which protect the 
conductor from falling wires are connected to it by insulating distance pieces 
and are supported by the same transverse wires. The guard wires are also 
connected electrically to the return circuit, »nd are strained by insulating 
wires attached to the conductor or by oblique wires attached to the poles. The, 
supporting and stra‘ning wires described in Specification No. 18,837, a.p. 1891, 
can also be ueed. 4 claims. 


2,177. ‘Method of supplying electrical energy to motor vehicles from two over- 
head conductors.” . Siemens Gros. & Co. (Siemens & Halske.) Da'ed January 
81st, 1899. Relates to electric railways and tramways with two overhead con- 
ductors, and consists of means for obviating the difficulties experienc: d in the 
arrangement of the conductors at points and crossings. The upj er conductors 
of each line runs uninterruptedly through a crossing, while the low conductor is 
interrupted, its parts being joined by a looped connecting pi: ce within which is 
the upper conductor of the crossing line. The collecting device for the upper 
conductor on the vehicle is a roller or sliding truck that can pass through the 
loop of the lower conductor, while the collecting devi: e for the latter is a con- 
tact bar. When the crossing is at an acute angle, the ends of the lower con- 
ductors are extended on either side of the gap, so that there is no breakage of 
contact as the contact bar passes. 1 claim. y 


2,268. ‘A new or Improved cord for electric lampholders, fitti and the 
like.” F. Brown. Dated erie ted 1899. A cord grip for elec “hy lamp- 
holders, fittings, and the like. Consists of a conical piece of rubber or like 
material, covered with thin canvas, perforated to receive the conducting cord, 
and compressed upon this by springs and screws. 1 claim. 


2,273. ‘“‘improvements in electro-therapeutics.” C. A. Day. (H. G. O’Noill.) 
Dated February Ist, 1899. The nude body of the patient is placed on an insu- 
lated support, preferably translucent, &c., in a chamber with insulated internal 
walls, and is subjected to the action of actinic rays of light, ozone, and high 
voltage electric currents of high frequency. Light is supplied from adjustable 
chandeliers, &c., of incandescent electric lamps, provided with reflectors. 
Ozone is generated by electrodes, one of which is a ring with many fine wire 
points, and the other is an adjustable rod with asharp point. Electricity is 
administered through vitreous electrodes, which are connected in series without 


a return wire. An alternative form of electrode has an adjustable metallic 


terminal with an insulating handle and spring cyntacts, which slide over the. 


glass tube and vary the length of a vacuos space inside the tube between the 

terminal and a fixed ter uinal. The terminal may be replaced by several fixed 

ee Electrodes of various shapes are used for the eye, ear, nose, wounds, 


2,350. “‘A new or improved method of connecting electric telephonic apparat 
asa system.” fF. G. Bell and M. Byng. Dated rebruary 2nd, 1899. Relates loa 
single-battery system in which a number of subscribers, such as fire and police 
call stations, are arranged on a single circuit, so as to call up a central station. 
The battery is situated at the central station, and may be arranged in one line- 


wire or as a bridge across the lines. Two sets of instruments bridge the lines, . 


the primary and microphone being arranged in wires parallel with the secondary 

and receiver. Where the instruments are detachable from the circuit the con- 

nections are made by means of a multiple-plug switch, the sockets of which are 

arranged at the station, and the plugs on the detachable instrument. The 

pluge and sockets are so arranged that wrong connections cannot be made. 
claims. 


2,428. “improvements in electrical switches.” H.C. Gover and J. M. Huisman. 
Dated February 3rd, 1899. Tumbler switches for currents of high voltage. The 
base is made in two parts, and the terminals which muy be square or splayed 
or conical are locked between them without attachment screws. The moving 
contact is carried in a groove in the plate adapted to rotate on the extension 
and fitted with a spring: The tumbler lever is cranked and provided with a pin 
working in a slot, and so operating the plate. The parts are assembled together 
and secured by a bolt. The base is secured to the support by screws, holes 
being provided for this purpose. In a modified form, the moving contact con- 
sists of springs carried on arms fitted on a plate. 8 claims. 

2,482. “Improvements in means or apparatus for recording and repeating and 
re-transmittin: characters for use with telegraphic instr ” C. St 
C. C. Oyle and W. Milner, Dated February 1-99. 
receiving-apparatus in which the recording lever controls a punch, so that the 
message is recorded a- a perforated strip, which in turn can be used to operate 
a sounder or can be used to re-transmit the message on to another line. The 
notch in the punch allows the full travel of the end, but has projected into it a 
rod by means of the recording lever, whenever a signal is received. The rod 
is driven by a motor which also produces the paper feed. A lever is connected 
by & link to the frame carrying the rod for throwing it out of action. The re- 
transmitter is provided with a double bell crank lever to ensure certainty of 
action, The sounder may be mounted on the back of the case containing the 
local battery. 9 claims. . 


2,627. “improvements in electric time and fire and like alarms.” J. W. H. 
Wendt and K. L. Krausse. Dated February #th 1899. Relates to an arrangement 
for sounding alarms at definite times in one or more rooms to-arouse the 
occupants, which is also adapted for giviug @simultaneous fire alarm in a'l the 
rooms. A switchboard is described to adapt the arrangement for giving time 
alarms in factories. An arrangement for awakening persons and giving a fire 
alarm isshown. 24 or other suitable number of pegs are mounted in a spiral 
curve on a disc mounted on the arbor of the hour-hand of a clock, Ata definite 
time each peg lifts one of a number of springs and presses it against the rod 
thereby closing an electric circuit containing a battery and one or more bells. 
The required bells are putin circuit by the switchboard. The wires coming 
from the springs are connected to insulated blocks. These blocks can be 
connected to any of the blocks by plugs and a cord, Wires lead from the 
blocks to the bells in the different rooms. Another set of blocks are a'so 
connected to,the bells, and these may be connected to the blocks by the cord, to 
enable two rooms to receive the same time alarm. To give a simultaneons 
fire alarm in all rooms, the rod is press:d against the thick set of blocks by.the 
lever, or the whole switch may be short-circu:ted by a wire direct from the 
battery terminal. In the time alarm for factories, the switch is placed between 
the bells and the battery. The wires from the bells are connected to the blocks 
which are connected to springs by cords. All the springs are simultaneous y 
Secreto to the battery terminal by pressing the lever between the springs. 

claims. 


2,660. ‘‘improvements in electrical influence machines.’’ C. S. Semstrom. 
Dated February 6th, 1899. Two concentric cylinders are mounted on a fixed 
spindle in such a manner that they can be revolyed in opposite directions. The 
inner surface of the inner cylinder and the outer surface of the outer cylinder 
carry a@ number of parallel metal strips with rounded projections, and in 
proximity to these are arranged two pairs of metal combs in connection with 
the polesof the machine. These poles are formed by the two metalic. ends of 
the spindle which are separated from each other by a block of ebonite. Each 
of the two cylinders is provided with a transyerse conductor .the inner one only 
being shown), carrying a number of fine wire brushes. The inner transverse 
conductor is carried by the ebonite block. In order to keep the machine dry, 
it may be arranged in a casing through which warm (dry air is circulated. For 
this purpose, the air is withdrawn from the casing by the draught created by a 
lamp, and fresh air, dried by passing it over a hygroscopic subsiance, such as 
phosphoric anhydride, is a'lowed to enter through a chamber heated by the 
lamp Air is caused to circulate through the cylinders of the machine by 
forming their ends after the manner of propellers. 5 claims. 


2,665. ‘‘ Automatical electrical eyo for indicating and removing le in 
ships.” W.W. Zworekin and S.S.de Blumenthal. Dated February 6th, 1899. 
Relates to electrical means for calling attention to a leakage, and in some 
cases, automatically operating the pumps to remove such leakage. A current 
normally flows through the circuit, but should a leakage occur the circuit is 
broken. The switch is thus demagnetised, and the circuit made through the 
indicator and signal bell. The battery energises the switch and breaks the 
circuit through the indicator and bell. Should this battery fail, the circuit is 
made, and attention called tothe matter. Should the battery fail, the circuit is 
made and a current sent through them from the other battery. Other secondary 
circuits may include motors driving pumps which remove the leakage. 2 claims. 


2,742. “Improvements relating to electrical floats for theatrical purposes.” 
E. W. Bowles. Dated February 1899. Footlights for theatrical 
consist of electric lamps set in holders in insulating sockets on a wood casing 
which also carries termirfals and is supported on angle irons attached to the 
woodwork. Reflectors curved, and having holes to recéive the sockets, are 
bolted to the irons. A white enamelled or painted cover is hinged to the irons 
so as to lie flat on the stage, or to turn up against the reflector and enclose the 
lamps. Ordinary gas lamps may also be provided. Battens and side lights 
may be arranged similarly. 4 claims. 


2,748. “Improvements in electric batteries.”” C.D. Abel. (La Societe 
d’Etude des Piles Electrique.) Dated Feb. 7th, 1899. Relates chiefly to the con- 
struction of batteries in which depolarisation is effected by the introduction of 
atmospheric air into the electrolyte. The invention is described in its applica- 
tion to a Daniell’s battery, and it has for its object to prevent the deposit:on of 
copper on the zine plate. The zinc is surrounded bya solution of pure zinc 
sulphate, and is closely enveloped in a sheet of parchment paper or the like, 
which is held in place by two gratings of celluloid or other insulating material. 
The negative electrode is further surrounded by a frame or cage open at the top 
and having +tretched around it parchment paper, which is held in place by 
means of g:atings which are pressed against it by trough-shaped end pieces. 


The positive electrode of copper is placed near the inner surface of the outer * 


cell. Surrounding the electrode is a concentrated solution of copper stiphate, 
and between the porous ce Is is placed a weak solution of copper sulphate, and 
by making the cage of copper and connecting it to the electrode the excess of 
copper in the solution becomes deposited upon it. The electrode i: preferably 
made of sheets of metal or of wire or agglomerated metal powder, &c. The 
depolarisation is effected by injecting hot air into the outer v. ssel, or by causing 
a heated solution of copper sulphate to circulate in the outer vessel, or by main- 
taining an excess of crystals of copper sulphate in the vessel. A small 
cylinder, heated by suitable means*may be placed near the cell, and be 
connected at top and bottom with the cell so as to cause a circulation of the 
electrolyte. 2 claims. 


Relates to telegraphic , 
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